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An Introduction To 
FRICTION CLUTCHES 
AND BRAKES 








Manufacturers of the big diesel trucks, that must 
stand up under hour-after-hour of gruelling service, 
have learned to rely upon MECHANICS Roller Bear- 
ing UNIVERSAL JOINTS to deliver hundreds of 
thousands of miles of trouble-free service. Because 
MECHANICS JOINTS drive through KEYS— instead 
of bolts—they stand up under punishment that 
shears off other types of fasteners. They are designed 
with less parts and connections for easy assembly 
and servicing—smooth running balance—maximum 
strength with less weight—and long, trouble-free, 
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safe operation. Rugged stamina is just one of the 
advantages you get when you specify MECHANICS 
Roller Bearing UNIVERSAL JOINTS. Let MECHANICS 
engineers help you design this and other competi- 
tive sales features into your product's transmission 
train. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner * 2038 Harrison Ave., Rockford, Ill. 
Export Sales: Borg-Warner International 
36 So. Wabash, Chicago 3, Illinois 
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maurey 


variable speed belts 
bring variable speed drives 


to the peak of efficiency 


Through changing pitches, changing centers and 
changing speeds you can depend on a Maurey Vari- 
able Speed Belt for unchanging dependability. Rug- 
ged, triple tempered cords give it “muscle” for the 
heaviest load. A cushion of floating gum that shields 
the cords and keeps the belt cool makes for extra 
long service life. Uniformly notched undersides pro- 
vide easy bending, without distortion. The shape of 
the belt and the abrasion resistant cover hold the 
sheave with a non-slip grip of positive power. Bal- 
anced Design puts these quality belt components in 
the precision proportions that assure uniformly long 
wear under severest working conditions. In addition, 
these belts are oil and heat resistant and static con- 
ductive. Get them from your Maurey Distributor. 
Write for Variable Speed Belt catalog No. VSB-1. 


get more OFIVE 


with Maurey drives 


— 


Positive 
Drive Belts 


Mor-Grip 
V-Belts 


Complete heavy duty 
V-Belt Drives 
2.) 
> 

Variable Speed « 
Transmissions 

949 
Sprockets 
Roller Chains 

WRITE FOR CATALOGS 


maure 


MANUFACTURING CORPORATION 
2907-23 So. Wabash Ave., Chicago 16, Ill. 
Phone: DAnube 6-5151 


Maureymatic 


Call Your Maurey Distributor Fast Service from tl 

for practical help on any drive problem and for CLEVELAND: 3200 Lakeside Ave 

quick service on equipment you need. KANSAS CITY, Mo.: 1728 Wainut + 
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JUNE, 1960 





GOOD*YEAR | 


IT ALL STARTED when Leonardo da Vinci invented 
the belt drive for his polishing wheel. Spurred on by the 
drive’s many advantages, engineers have striven for a more 
effective method of indirect power transmission ever since. 


ANOTHER MAJOR BREAKTHROUGH came 
in 1941, when Goodyear introduced the first practical Steel 
Cable V-Belt for use on Army tanks. Here was the strongest, 
most efficient, most heat- and stretch-resistant belt ever 
built. A wartime success, steel cable is used in belts han- 
dling today’s toughest industrial drives. 


EVOLUTION OF 


THE NEXT MAJOR DEVELOPMENT, 
although then seemingly unrelated, was the discovery of 
the vulcanization of rubber in 1839. Charles Goodyear not 
only fathered a multibillion-dollar industry, but also helped 
pave the way to much more efficient power transmission. 


THEN CAME THE “MIRACLE” FIBERS and 
super-rated V-belts. Again Goodyear was in the fore with 
the HY-T V-Belt—a strong, shock-resistant belt that answered 
most multiple drive problems. But V-belt makers still sought 
a more effective way to overcome stretch and shrinkage. 





For maximum, trouble-free horsepower hours on any V-belt 
drive, insist on the top belt from the top beltmaker. 


Lots of good things 
come from 


GO 
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A REVOLUTION 


OVER A DECADE PASSED BEFORE a man 
named Combe introduced two new ideas in the transmission 
of power—teams of load-carriers and ‘“‘wedge-in” action. 
His first multiple rope drive was not very efficient or dura- 
ble, but started a whole new trend in development. 


GOODYEAR SOLVED THE PROBLEM with 
the 3-T Process to take surplus shrinkage and stretch out 
of synthetic cord. That development made possible multiple 
drive V-belts with true dimensional stability—Green Seal 
V-Belts by Goodyear that stayed matched on the drive or 
in storage. 


IT TOOK A LITTLE TIME before the first rubber- 
ized V-belts were introduced. Many of the earliest improve- 
ments were developed by Goodyear scientists. The greater 
efficiency of the V-belt soon placed it on many drives, 
despite shortcomings in length stability and strength. 


A REVOLUTION IN POWER TRANSMIS- 
SION was launched by the complete line of V-belts with 
the Green Seal—Compass-V-Steel, HY-T, E-C Cord, and the 
compact new HY-T WEDGE. With P.D. (positive drive) and 
Variable Speed Belts, they combine to offer Goodyear belts 
of unsurpassed quality for every need. 


See your Goodyear Distributor or write: Goodyear, Industrial 


FYE 


Products Division, Lincoln 2, Nebraska, or Akron 16, Ohio. 


THE GREATEST NAME 
IN RUBBER 


HY-T, Green Seal, E-C ,Compass, P D -T. M.'s The Goodyear Tire & Rubber Company, Akron, Ohio 
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Don’t let adaptation and compromise determine your LESTER P. AURBACH .....cuseutive v. B. 
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gearing specifications. Custom-made gears and gear boxes LEE HAAS . .viee president 


from Cincinnati Gear are competitively priced—yet, they E. J. HEXTER vice president 
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: SUBSCRIPTIONS in U.S. and possessions: $7, 
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Send for NEW 32-page Technical Brochure year. Foreign: $10 per year, payable in 

advance in U.S. funds. U.K.: £3.5.0 per 


year payable in Sterling to London office. 
i Microfilm copies are available from Uni- 
Microfilms, 313 N. First St., Ann 


versity 


Arbor, Mich. 
CINCINNATI AFFILIATED PUBLICATIONS: Hydraulics & 


Pneumatics, Material Handling Engineer- 

ing, Material Handling Illustrated, Modern 

GE R Office Procedures, Occupational Hazards, 
° Precision Metal Molding, The Refrigeration 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio & Airconditioning Business, Welding De- 


sign & Fabrication. Accepted as a con- 
Custom Gear Makers Since 1907 trolled circulation publication at Pontiac, 


Illinois. Return form 3579 to 812 Huron 
GEARS, good gears only Rd., Cleveland 15, Ohio. 
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Fawick Standardized 
Press Application 


FSPA 


eliminates backlash, 
reduces tool and die wear! 


FAWICK FSPA provides a valuable built-in operating advantage 
on cyclic machines by eliminating damaging backlash. This increases 
die life and machine precision—resulting in increased production 

and greatly reduced tool and die maintenance costs. 

This has been “‘proved-by-performance™ at Voi-Shan Manufacturing 
Company, Culver City, California, where high-precision fasteners 
for aircraft and missiles are produced by the million with 
FAwick-equipped hot heading punch presses. Since modernizing 
their equipment with FAwick Airflex Clutches and Brakes, Voi-Shan 
has increased machine productivity 20°% while 
cutting maintenance costs 80°%. 

High efficiency performance of FAwick air clutches and 
brakes has provided Voi-Shan with other important 
advantages over former mechanical clutches: Push-button 
power transmission with FSPA eliminates emphasis 
on manual skill. Set ups are easy, exact, and cycle timing 
is extremely precise. Close tolerances are easily maintained . 4 
throughout long or short production runs. > i | 

This application is just one example how production I 
profit dollars may be increased by putting your power y 
transmission problems in FAwick’s capable hands. Call 
your nearest FAwICcK representative or contact the 
Home Office, Cleveland, Ohio. 


~A 


INDUSTRIAL 


FAWICK AIRFLEX DIVISION 
FAWICK CORPORATION 
9919 CLINTON ROAD + CLEVELAND 11, OHIO 
Fawick Canada, Ltd., 60 Front St., West, Toronto, Ont., Canada 


aA VOGSER 


MA / FRILL 


CLUTCHES ANDO BRAKES 
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FACTS AT YOUR FINGERTIPS: 


Before going further, tear out a Reader Service Card which you will 
find bound into this issue. Fill it out as you read and mail it when 
you're done. We'll act on your request immediately. 
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Need High Capacity 
In Compact Space? 


DA 358 V-BELTS. This major design improve- 
ment in V-Belts brings you unprecedented compact- 
ness, high capacity and drive economy. 


Chain and Gear Benefits with 
No Metal-to-Metal Contact? 


DA POSITIVE ORIVE BELTS. Revolutionary 
tooth-grip principle; no stretch; no constant lubri- 
cation. Highly versatile. 


——— =“ 
———— - 
— 
St 
_—— 


Whatever your 
V-Belt needs, 


DURKEE- 


ATWOOD 
meets them 


What do you want in a V-Belt? You want 

consistent performance, long trouble-free life 

and full-rated power transmission. That 

means the belts must be made of the finest . ° 

quality materials, with careful attention to 40% Extra Capacity 

engineering details, manufacturing processes in Regular V- Belts? 

and testing procedures. Durkee-Atwood RED SHIELD MULTIPLE V-BELTS. Increased 
V-Belts are made of the newest high tenacity capacity at no increased cost. Available in oil and 
synthetic fibres to assure length stability in heat resistant and static dissipating constructions. 
storage. The exclusive Durkee-Atwood 

“TIso-Dynamic”’ Vertical Matching Machine 

eliminates the “‘sag error”? that develops when 

V-Belts are matched on horizontal equipment. j 

This assures equal power transmission from . ioe = 

all belts on multiple drives . . . Look to y 4 — 

Durkee-Atwood for quality, service and savings FA, 


...the most complete line of industrial V-Belts. Top Performance in 
; Variable Speed Drives? 
Look for the DA| On Your V- Belts VARIABLE SPEED BELTS. For constant per- 


- formance. Abrasion-resistant cover; crowned cross 
section maintains stability under extreme loads. 


DURKEE-ATWOOD WV-BELTS 


DURKEE-ATWOOD COMPANY MINNEAPOLIS 13, MINNESOTA 
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ACCURATE 
DEPENDABLE 
ECONOMICAL 


Timeworn adjectives, 
to he sure — 
However, they tell the 
story of 


GLOBE 
STOCK GEARS 


gears from 
3 To 24 Pitch — 


Available Through 
Leading Power Transmission 


Distributors 


"GLOBE STOCK GEAR DIVISION 
34th and Clearfield Streets 
_ Philadelphia 32, Pa. 
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NEWS from the power transmission field 


Mammoth 75-ton rig works forward or backward 


Cuicaco, ILt.—A 75-ton earthmov- 
er, designed and built by Interna- 
tional Harvester’s Construction 
Equipment Dept., is 
powered by two 375-hp diesel en- 
gines. A combination of two 
wheeled tractors joined back to back, 
it’s believed to be the biggest vehicle 
of its kind. 

Operating either forward or back- 
ward, it has a 1414-ft, 8-ton dozer 
blade on the front unit and a 1-ft- 
thick pusher plate on the rear unit 
for pushing during scraping and 
loading. Although the PD-105 Pusher 
Dozer is 30 ft long with blade, it can 
turn inside a 24-ft radius. 

With axles rigid to frame side 
PD-105 bends in the 
middle where the tractor 


Engineering 


two- 


members, the 
units are 
joined. Double-acting hydraulic cyl- 
inders on either side push in opposite 


Plasma space engine passes 


FARMINGDALE, L. I.—What is claimed 
to be the only operating plasma space 
engine was demonstrated at a recent 
conference on ion and plasma pro- 
pulsion sponsored by the Office of 
Scientific Research of the Air Force 
and Republic Aviation Corp. 

Before the conference, the engine 
had been run continuously for more 
than 118 hours in Republic’s Plasma 
Propulsion Laboratory, cycling 30 
times a minute and using 3000 volts 
and 675 watts. The engine was shut 
down to examine the electrodes, and 


directions to jackknife the rig. Each 
set of wheels in the articulated rig 
is powered by an 817-cu-in., 6-cyl- 
inder International engine. Transmis- 
sions are single-stage, torque con- 
verter driven, power-shift systems, 
providing 4 speeds forward and re- 
verse. One range selector lever serves 
both transmissions. Another controls 
forward and reverse for both systems. 

Seat, steering wheel, accelerators, 
and brakes are mounted on a turret 
which turns on roller bearings. To 
change directions, the operator kicks 
a release and spins the turret around. 
\ switch, tripped by the turning tur 
ret, reverses oil flow in the steering 
system so the vehicle steers the same 
forward or backward. 

The Pusher Dozer has a top speed 
of more than 21 mph, and 25 mph 


with optional high-speed gearing. 


5-day test 


all equipment was found to be in 
good working condition. This was the 
first time scientists were able to 
achieve continuous cycling of the 
plasma “pinches” that give the en- 
gine its thrust. 

The engine uses nitrogen for fuel 
and turns it into a plasma in which 
the molecules are broken into elec- 
trons and positive ions. The plasma 
is compressed or “pinched” by a 
cylindrical magnetic field until it is 
shot out of the compression chamber 
at tremendous velocities. 
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Dayton Rubber 
becomes Dayco Corp. 


Dayton, On10—Dayco Corp. is the 
new name of the Dayton Rubber Co. 
Because of the firm’s diversification 
and growth, the original corporate 
name had lost most of its original 
descriptive meaning. 
rubber goods, the 

chemicals, plastics, 
and missile parts. 


In addition to 
company makes 


aircraft seating, 


New engineering center 
New York, N. Y.—A United Engi- 


neering Center, scheduled to be com- 
pleted in mid-1961, will be occupied 
by 18 American engineering organi- 
zations with a combined membership 
of 300,000. The 20-story building, 
located between 47th and 48th St., 
is designed as a basic glass and stain- 
less steel grid system with fixed win- 
dows, glass spandrels, and a masonry 
service core. 

The building will be owned by 
United Engineering Trustees, 
posed of representatives of the Amer- 
ican Society of Civil Engineers; 
American Institute of Mining, Metal- 
lurgical and Petroleum Engineers: 
American Society of Mechanical En- 
American Institute of Elec- 
trical Engineers; and American In- 
stitute of Chemical Engineers. 


com- 


gineers; 


Named A-C Houston rep. 


Houston, Tex.—Brice Machinery 
and Controls 
sales 


Co. has been appointed 
representative by Allis-Chal- 
mers for its industrial machinery and 
control equipment. 


Western Gear expands 


LYNWoOop, 
Corp. has bought part of a former 
Navy shipyard at Everett, Wash., in- 
cluding its major manufacturing fa- 
cilities. These facilities will be mod- 
ernized and expanded at a cost of 


Catir.—Western Gear 


$500,000. The Seattle plant of the 
firm’s industrial products division, 
which lies in the path of the Seattle- 
Tacoma Freeway, will be 
there. 


relocated 


License Danish firm 
to make V-belt line 


Dayton, On10—Roulunds Fabriker. 
Ltd., of Odense, Denmark, has been 
licensed to make the complete line 
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Built-in Lubrication at 
these 3 Critical Areas 


Critical Area 1: 


PiIN—Protective oil film lubricates live 
bearing area between pin and bushing, 
minimizing wear by reducing metal-to- 
metal contact. 


Critical Area 2: 


PLATES—Oii-impregnated Sintered 
Steel Bushings extend beyond surface 
of inside plates to: act as lubricated 
thrust bearings, control clearance, and 
provide an oil cushion between plates, 
eliminating plate galling and seizing 
frequently caused by misalignment of 
sprockets. 


Critical Area 3: 


SPROCKET ENGAGEMENT—Oi! film on 
MSL Bushing exterior provides constant 
lubrication between sprocket teeth 
and chain. Whitney MSL Chain requires 
no rollers, as the tough oil film on the 
bushing surface provides smooth 
sprocket engagement, cushions impact 
and reduces drive wear. 


THE WHITNEY 


a subsidiary of FOOTE BROS. 


GEAR AND MACHINE CORPORATION 


= 
For POWER-(@Udaaa> 


CONVEYORS 


Power Curve’s Bag and Package Loader 
works like a mechanical stevedore in high 
speed loading of box cars and trucks. The 
chain drives which shuttle and power this 
flexible conveyor must have plenty of stam- 
ina to withstand continuous shock loads from 
delivering chutes, and to propel loads in and 
out of cars. 

To provide greater drive chain durability, 
Power-Curve engineers rely exclusively on 
Whitney MSL Self-Lubricating Chain. 

The basic problem in chain operation has 
always been that more damage is caused by 
faulty chain lubrication at the 3 critical areas, 
than by years of normal service. Whitney 
Research has solved this problem through the 
development of a lubricated-for-life chain 
that outlasts ordinary chain as much as 5 to 1. 

Oil-impregnated, Sintered Steel Bushings 
release a constant supply of lubricant under 
pressure and heat... re-absorb the oil when 
the drive stops...insure a permanent oil 
supply for the life of the chain. 

For exceptional drive chain performance, 
long life, and for sure resistance to dust, dirt 
and other abrasives, specify and use Whitney 
MSL Chain. All essential dimensions conform 
fully to ASA Standards for complete inter- 
changeability with any similar pitch chain. 

Your Whitney Chain Distributor has a complete 
stock on hand, ready for immediate delivery. 


Consult him today. 


* Maximum Service Life 


CHAIN COMPANY 


4575 S. Western Bivd., Chicago 9, til. 
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BETTER COMPONENTS... 
BETTER PRODUCTS! 


Cooperation produces 
the final design 


When each component part is the best, the 
whole machine is right. Rockford Over- 
Center Clutches are the finest made for 
crawlers, cranes and other heavy-duty 
equipment. If your equipment is in the 
design stage, let Rockford Clutch engi- 
neers help you select the best clutch. 
Rockford Clutches in standard sizes suit 
almost every need. Custom models can 
be designed for your applications. Call or © 
write for the Rockford Clutch Catalog. 


Export Sal 
1331 EIGHTEENTH AVE. ioe nener International 


ROCKFORD, ILLINOIS |RaRBsmMAil) 36 So. Wabash, Chicago, Ill. 
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NEWS continued 


of Dayton V-belts and other prod- 
ucts, says Dayton Rubber Interna- 
tional, a division of Dayco Corp. The 
firm, founded in 1736, will market 
the products under the Dayton/Rou- 
lunds brand to Norway, Denmark, 
Sweden, Austria, Portugal, Switzer- 
land, Finland, Iceland, and Great 
Britain. 


To exhibit inventions 


CLEVELAND, Onto—The Cleveland 
Engineering Society will sponsor a 
National Inventions Exhibition and 
Creativity Conference at the Cleve- 
land Engineering and Scientific Cen- 
ter June 20-24. Its purpose is to pro- 
mote invention, research, and_ busi- 
ness by giving inventors and research- 
ers a chance to get together with 
investors and industrialists. 


New honing machine 
hones gears four ways 


Detroit, Micu.—Because successful 
honing depends so much on_ the 
method of developing work pressure 
between the honing tool and the 
work gear, National Broach & Ma- 
chine Co. has designed a gear tooth 
honing machine that provides four 
separate honing methods. 

Said to provide maximum operat- 
ing versatility, they are: 

e@ Honing with backlash, with a 
locked honing head. 

@ Zero-backlash operation with 
precision pressure control, with the 
honing lock. 

@ Constant pressure operation, 
with an automatic mechanical wedge- 
type back-up eliminator. 

@ Constant pressure operation, 
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with overload relief, with an adjust- | My E a E’S YO uy Fe AN SW E ad 


able leaf spring back-up protector. 

The honer can handle gears up to 
12-in. pitch diameter when loading 
is semi-automatic or manual. Gears 
up to 4-in. pitch diameter can be 
honed with automatic loaders. The 
machine has a 5-in. stroke and uses 
a 10-in. diameter honing tool. 


Link-Belt opens 
new bearing plant 


INDIANAPOLIS, IND.—Link-Belt Co. 
opened a new plant at 7601 Rock- 
ville Rd. for producing self-aligning 
ball bearings, spherical roller bear- 
ings, and roller bearing transmission 
units. 


MPTEDA to meet 


Wasuincton, D. C.—The recently- 
organized Mechanical Power Trans- 
mission Equipment Distributors As- 
sociation will hold its national con- 
vention Sept. 23-24 at the Pick Con- 
gress Hotel in Chicago. 


MEETINGS 


Society of Automotive Engineers, 
Summer Meeting, Edgewater Beach 
Hotel, Chicago, Ill. 

American Gear Manufacturers As- 
sociation, 44th Annual Meeting, 
The Homestead, Hot Springs, Va. 


SEPTEMBER 

14-16 National Petroleum Association, 
Annual Meeting, Hotel Traymore, 
Atlantic City, N. J. 

15-16 American Institute of Mining, 
Metallurgical, and Petroleum En- 
gineers, Engineering Management 
Conference, Joint Committee, Mor- 
rison Hotel, Chicago, II. 


OCTOBER 


17-19 American Society of Mechanical 
Engineers-American Society of Lu- 
brication Engineers, Lubrication 
Conference, Statler Hilton Hotel, 
Boston, Mass. 


30- 


Nov. 1 National Lubricating Grease In- 
stitute, Annual Meeting, Edge- 
water Beach Hotel, Chicago, IIl. 


NOVEMBER 
27- 


Dec. 2 American Society of Mechanical 
Engineers, Annual Meeting, Stat- 
ler Hilton Hotel, New York, N. Y. 
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) ATLAS CHAIN 


POWER DRIVE CALCULATOR 


Get this new slide rule for fast, accurate selection of roller 
chain and sprockets on all types of drives. Covers service 
factor and design horsepower ... the number of teeth re- 
quired on driving sprocket...how to select sprocket size 
... converts length into pitches .. . to length in feet or inches. 
Combines six “power slide rules” into one handy calculator. 


This Atlas calculator is just another step ahead in the 
field of more efficient power drives by Atlas Chain. There's 
an Atlas Chain to fit your every need—ASA roller chain, 
special chains, extended pitch chains, offset sidebar chain, 
or Flat-Veyor chain... plus sprockets and flexible couplings. 


Atlas engineers are ready, willing and able 
to show you how to apply these Atlas products 
for peak efficiency. Atlas Power Transmission 
Products include every step to improve your 
drives and reduce your operating costs. Write 

today for your free calculator and full 
data on Atlas Power Products to... 


ATLAS CHAIN & MANUFACTURING COMPANY 
WEST PITTSTON, PA. 
Subsidiary of Prudential Industries, Inc. 
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MEN of the power transmission field 


Timken elects president, 
three new directors 


Canton, On1o—W. R. Timken has 
been elected president of The Timken 
Roller Bearing Co. He succeeds D. A. 
Bessmer, who resigned because of ill 
health. Timken joined the firm in 


TIMKEN 
1935, was elected a director in 1936, 
and became a vice president in 1941. 
Also elected were these directors: 
G. L. Deal, secretary-treasurer: F. J. 
Reeves, vice president, sales; Henry 
Tobey, vice president, manufactur- 
ing, Bearing and Rock Bit divisions. 


Staff promotions 
at Boston Gear 


QUINCY, Mass.—Boston Gear Works 
has promoted three members of its 
management staff: Edgar V. Rankin, 
former general manager, is now vice 
president; William R. Kunkel, former 
assistant general manager, is now 
general manager; Robert G. Emer- 
son, Jr., becomes assistant general 
manager. 


Sewall names officers 


St. Paut, Minn.—E. B. Sewall has 
retired as president of E. B. Sewall 
Mfg. Co. The firm, now known as 
Sewall Gear Mfg. Co., elected these 
officers: president—William J. Haag. 
who has been with the company since 
it was founded; vice president and 
treasurer—Richard H. Ewert. form- 
erly with Foote Bros. Gear & Ma- 
chine Corp.; secretary—E. R. Se- 
wall, who will continue as general 
superintendent. 


New general managers 
at Eaton divisions 


CLEVELAND, On1o—Eaton Mfg. Co. 
has appointed general managers for 
two of its divisions: Paul W. Olson, 
formerly manager of the 
Foundry Div., is now general man- 


general 


ager of the Marion Forge Div.: 
George R. Frye, formerly factory 
manager of the Foundry Div., suc- 
ceeds Olson as general manager of 
that division. 


American Pulley 
names Pittsburgh rep. 


PHILADELPHIA, Pa.—Robert Bowser 
has been appointed district manager, 
PI ‘ g 
Pittsburgh area. for The American 
nl 
Pulley Co. 


Flounders joins Boston 


CAMBRIDGE, Mass.—James M. Floun- 
ders has been appointed vice presi- 
dent, research and development, for 
Boston Woven Hose & Rubber Div., 


American Biltrite Rubber Co., Inc. 


FLOUNDERS 


He succeeds Norman J. Cyphers, who 
resigned. Flounders formerly was di- 
rector of new product development 
for B. F. Goodrich Industrial Prod- 
ucts Co. 


Mericka is chairman 

of Van Norman board 
New Beprorp, Mass.—William J. 
Mericka has been elected chairman 
of the board of Van Norman Indus- 
tries, Inc. He succeeds Donald P. 
Hess, who retired recently. All other 
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US) PowerGaie “TIMING” BELTS from the Power Unlimited complete belt line 


Even the youngsters 
are making time with 
the U.S. PowerGrip 


“Timing” Belt 


Howard Industries, Inc. (Sumter, S. C.) use the U.S. Power- 
Grip “Timing”® Belt to get perfect transmission response on 
the Go-Karts they manufacture. 

Says Howard E. Short, president, “This car is being raced 
with gratifying results by children and adults. The U. S. 
PowerGrip ‘Timing’ Belt provides positive transmission of 
power. Our engine is a 24 h.p., 2-cycle chain saw engine 
turning up at 6200 r. p-m. 

“U.S. PowerGrip ‘Timing’ Belt drives made it possible 
to economically convert this motor for installation in the 
Go-Kart. Since ‘Timing’ Belts are fixed drives, they need no 
maintenance or adjustment and they whiz the Go-Kart 


Mechanical Goods Division 











along at speeds of 35 to 60 miles per hour, depending on 
the drive ratio.” 

U.S. PowerGrip “Timing” Belts with speeds ranging to 
16,000 r.p.m. and up to 1000 h.p. have made possible not 
only the efficiency of the Go-Kart, but literally the design 
and production of hundreds of appliances and equipment, 
ranging from sensitive electronic devices, office machinery 
household equipment and gigantic production machinery. 

One way to get expert transmission counsel is from the 
U. S. Rubber Distributor. He’s your best on-the-spot source 
of technical aid, quick delivery and quality industrial rub- 
ber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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Controlled single or multiple cycling within a wide 
range of speed 
Clutch and brake in a single synchronized unit. 
yver-Je)¢-le)(-MmcoMmaslel'ialdis) Mel: Mmoe-14) Omer lal mee ame lal 
shaft for flywheel or geared applications. 
Can be used with flywheel, gear or drive-spider 
and mounted outboard or between bearings. 

¢ Constant or variable clutch torque. 

¢ Compact, space-saving, easily installed 

¢ Minster Electrical Controls to your requirements 


Write for OEM Clutch Bulletin CFC-54. 


Combination 
Clutch and Brake 


Air-Operated - Compact 
Fast Acting + Perfectly Synchronized 


eR Cross section 


of parts 
in motion 


Ry Air flow 


AIR IN—CLUTCH ENGAGED—(brake off) AIR OUT—BRAKE APPLIED—(clutch disengaged) 


au 


PRESS A Minster clutch conversion is the most profitable 
'. way to increase press efficiency. It eliminates down- 
CONVERSION time . . . reduces maintenance and parts replace- 
ment ... increases die life . . . reduces operator 
fatigue ... improves safety and increases production. 
Minster conversion units, made by a press manu- 
.facturer who knows your problems, are standard 
clutches individually applied to your press. Complete 
with flywheel and shaft, ready to drop in place. 
Thousands ‘in daily use. 


Write for Clutch Conversion Booklet CC57. 


THE MINSTER MACHINE COMPANY - MINSTER, OHIO 


MINSTER. 
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MEN continued 


corporate and divisional officers were 
reelected. Mericka, president of Wm. 
J. Mericka & Co., Inc... was a Van 


Norman director since 1956. 


Twin Disc's Batten 
dies; was founder 


Racine, Wis.—Percy H. Batten, 
founder and chairman of the board 
of Twin Disc Clutch Co., died recent- 
ly. He formed the company in 1918, 


BATTEN 


together with Arthur B. Modine and 
T. L. Fawick. Mr. Batten became 
president in 1922, and board chair- 
man in 1948. 


Marmor joins Garlock 


PatMyra, N. Y.—James Marmor has 
been appointed contract coordinator 
of the Military Products Dept., Mar- 
keting Div., The Garlock Packing Co. 
Formerly with the Missiles and Space 
division of Lockheed Aviation, Mar- 
mor will be responsible for military 
contract accounts west of Salt Lake 
City. 


Vard names Maletz 
chief gear engineer 


Los ANGELES, Catir.—Michael Ma- 
letz has joined Vard Div., Royal In- 
dustries, Inc., as chief gear engineer. 
He formerly was in charge of gear 
engineering at Kearney and Trecker. 


Denison Engineering 
names field engineers 


CoLuMBuUSs, OHn10—Denison Engi- 
neering Div., American Brake Shoe 
Co., has named three field engineers: 
Jean A. Chabot will cover Connecti- 
cut, Maine, Massachusetts, New 
Hampshire, upper New York, Rhode 
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‘Do-It-Yourself... 


' 


Let’s design 


CU 








a speed reducer today 


© you can’t find a speed reducer to fit your 

S latest brainchild without ruining the design? 

Doggone manufacturers all build reducers 

too big to fit into those few cubic feet you’ve got 

left for the reduction unit back behind the 
double-ended dingbat? 


Revolt! Design your own! Show ’em! 


By George, design it yourself and it’ll fit. 
How? Well, you know your size limits. Draw 
the biggest box that’ll fit the space and you’ve 
got your reducer housing specifications. 


Now you need gears that will (1) transmit the 
needed horsepower under all operating condi- 
tions, (2) provide the ratio your machine re- 
quires and (3) fit the space that’s available. 
You'll soon discover that there are limits to 
what gears can do in transmitting horsepower. 
The cheapest answer is parallel shaft helical 
gears. If they’ll fit you’re in clover. But they 
take the most room, especially when you’re out 
of the fractional hp range. The right angle worm 
and gear combination is the most compact drive 
arrangement. 


Here again you have a choice. Cylindrical 
worm gearing is often used, and if it’ll do the 
job, is worth consideration. But it’s not the 
most compact possibility. The best way to 
shrink gears and still carry the load is the double- 
enveloping worm gear design. Both worm and 
gear are throated and the two literally wrap 
around each other. This brings center distance 
of the two shafts closer together and you can 
put them inside smaller housings. 


Does this reduce load capacity? No sir! You 
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can carry the same load with center distances 
up to 33% smaller than those of cylindrical 
worm gears. Or use the same center distance 
and carry a greater load. Will these gears hold 
up in operation? Sure, if you beef up the teeth, 
the bearings and the housing. Use straight- 
sided worm and gear teeth and you'll get all 
the strength there you'll ever need. Use large 
taper roller bearings with real B-10 life. Use a 
reinforced, heavy wall housing that won’t dis- 
tort under load. Put fins on it for added cooling 
and increased thermal horsepower capacity to 
meet your needs. Now, put the whole thing 
together and you’ve got a speed reducer that’s 
a dilly. 


Designing your own speed reducer give you 
a headache? Looking for an easier way? There 
is one. Someone’s already done exactly what 
you're talking about. You can order that com- 
pact speed reducer right off the shelf. Where? 


Cone-Drive Gears, that’s where! 


Yes sir. They stock double-enveloping worm 
gear speed reducers from fractional to 665 hp. 
Standard ratios from 5:1 to 70:1 in about 15 
increments, all interchangeable in any type 
housing of a given center distance. Worms over 
and worms under. Gear shafts vertical, too. 
Single- or double-extended output shafts, or 
shaft mounted. Over 200,000 combinations pos- 
sible. Wow! Just about anything you want. 


Better get Cone-Drive’s new speed reducer 
catalog that details everything. Ask for Bulletin 
CD-218. Cone-Drive Gears, Div. Michigan Tool 
Co., 7171 E. McNichols Rd., Detroit 12, Mich. 
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ALL THE HORSEPOWER GOES THROUGH THE COUPLING 


The Basic Reason 
Why it Pays to Use AJAX 
FLEXIBLE COUPLINGS! 


For Original Equipment It costs far less to 


and Replacement... 


safeguard bearings, 
gears, impellers, 


armatures, housings, and other working parts than 
today’s high cost of repairs and shutdowns! 
Whether you design, build, install, operate or 
service direct-connected machines, look intu all 
extra economies of AJAX FLEXIBLE COUPLINGS. 
Made in a complete line of types and sizes,— 


phone or write for catalog. 


RUBBER-CUSHIONED 
SLEEVE BEARING TYPE 





AJAX FLEXIBLE COUPLING CO. INC. 
132 Portage Road, Westfield, N. Y. 
In Canada—The Alexander Fleck, Ltd., Ottawa 


Send catalog covering Flexible Couplings. 


Name 





Concern 


Address 
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Island, and Vermont out of Man- 
chester, Conn.; Ernest W. Cummings 
will cover western Pennsylvania and 
West Virginia out of Pittsburgh; 
Robert H. Hamilton will cover Dela- 
ware, Maryland, southeastern Penn- 
sylvania, Virginia, and the District 
of Columbia out of Philadelphia. 


Schaefer joins Wood's 

CHAMBERSBURG, Pa.—Milo L. Schae- 
fer, Jr., has joined T. B. Wood’s 
Sons Co. as district sales manager 
for the Newark-Hartford territory. 


SCHAEFER 


His territory includes northern New 
Jersey, the New York City industrial 
area, Connecticut, and Rhode Island. 
Schaefer had been with Gates 
Rubber Co. for 20 years, most re- 
cently as New York district manager. 


Weiser is president 
of Minnesota Bearing 


MINNEAPOLIS, Minn.—Robert D. 
Weiser has been elected president of 
Minnesota Bearing Co., succeeding 
J. K. Weiser. Formerly sales mana- 
ger, Weiser joined the firm in 1946, 
and became a salesman in 1952. 


C. T. Young dies 


Passaic, N. J.—Charles T. Young, 
who had been active in the rubber 
industry for 62 years, died recently. 
He was 90. Mr. Young, who started 
with the New York Belting & Pack- 
ing Co., joined the Manhattan Rub- 
ber Mfg. Co. in 1895. He became 
factory manager in 1911, secretary 
in 1913, a director in 1914, and vice 
president in 1916. In 1929, following 
the merger which formed Raybestos- 
Manhattan, Inc., he continued as fac- 
tory manager until his retirement in 
1946. 
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Complete line of Sprockets, Chains, ry r 
Flexible Couplings ... everything you 


need for quality Roller Chain Drives. 


Cullman Grip Master Sprockets 
Ez» 


sure to reduce chain drive costs! 


Simple, compact, strong . . . featuring 
interchangeable sprockets, hubs and bushings— 
GRIP-MASTER SPROCKETS are ready to use in 
convenient “off the shelf” sizes and styles. . . 

the only all-steel constructed sprockets with standard 
bores, keyways and setscrews. Sprockets up to 

7” diameter have hardened teeth for longer wear. 
Easy installation and removal. 

Better investigate Grip-Master today. 


Cullman Roller Chain . . . precision-made, 
long-lasting, dependable—manufactured to close 
tolerances in accordance with A.S.A. specifications. 


Distributors in all principal cities. 


FACTORY WAREHOUSES AT: 
821 So. Santa Fe Ave., Los Angeles 21, Cal 
239 West 18th St., New York 11, N. Y. 
2618 Carnegie Ave., Cleveland 15, Ohio 
205 North llth St., Tampa 2, Fla. 


write today for latest free literature . . . 
competent engineering counsel on all your 
chain drive problems. No obligation! 





provide greater 
power transmission 
capacity... longer 
wear life... greater 





1. “High Hardness"’ gear... 
hardened after cutting. Precision 
processing permits maximum hard- 
ness while holding accuracy with- 
, P P P “Ty: i t | 1 tolera s. 
Wagner Gear Drives are built with “High eT ee 
Hardness” gears... made from forged 2. Ordinary herd gear... hard- 
blanks of alloy steel, carefully hardened ened after hobbing and shaving. 
t ~utti This shal een levelons Hardness limited to maintain rea- 
after cutting. This special process develops suntiiie eavaniey. 


file-hard tooth surfaces with tough, ductile 


RELATIVE WEAR LIFE 


tooth cores... maintains close-tolerance 3. Ordinary gear... hardened 
sev. Hichs stl th hick : before cutting. Hardening limited 
accuracy. High strength with high accuracy to cedudain euchloahillte. 
gives greater capacity, longer wear life than 
ordinary gears of the same size and weight, 4. Soft gear... excessive size re- 
yaar . jn. quired because of low capacity. 
plus maximum resistance to shock. Table 


© 5 0 15 20 25 3 35 40 45 5O 55 


shows performance comparisons, HARDNESS - ROCKWELL C SCALE 


Positive, powerful, slower than motor speeds should mean Wagner makes both integral-type and all-motor gearmotors, 
one thing to you: Wagner Gearmotors. They are built to speed reducers and shaft-mounted speed reducers. They're 
operate for years at peak efficiency. Advanced design and available in single, double, triple or quadruple reductions 
P : a ... horizontal or vertical foot or flange mountings. Another 
rugged construction with a minimum number of wearing : ‘i + 
important factor: prompt shipment. Standardized com- 


yarts, make this a certainty. Wagner Gearmotors have it : ; 
parts, make t sie 7 5 carmotors have ponents permit immediate assembly of all standard sizes and 


positive oil seals; continuous lubrication of all moving parts; types; you get equipment when you need it. 


extra-high capacity bearings; integral bearing housings; and Want to know more? Call your nearby Wagner Sales Engi- 
rigid Pp) ramid-mounted cast housings. Extra capacity bear- neer; he will be glad to help you select the right drive for 


ings give them high overhung load ratings, too. your application. Bulletin MU-227 gives full information. 


Wagner Electric Corporation 6385 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 
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Friction clutches and brakes 


Construction 


Types 
Ratings 
Selection 


CLUTCHES are devices for connecting and discon- 
necting two shafts or rotating elements. One of the con- 
nected elements is driven by some power source. The 
other member is driven by the first, and relative speeds 
of the connected members may vary from fully en- 
gaged to completely disengaged. 

Brakes are used to connect rotating elements to 
stationary elements to slow or completely stop rotation. 
As far as actual construction of clutches and brakes 
is concerned, they may be identical, because a brake 
may be defined as a clutch where one of the connected 
members is anchored, or stands still. 

All clutches and brakes fall into three large groups. 
The distinction is made on the basis of the power trans- 
mission means. The three groups are: 

1. Mechanical 
2. Hydraulic 
3. Electrical 
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In the mechanical group, clutching or braking is 
performed by engaging or disengaging mechanical 
parts. A fluid in motion transmits power in the hy- 
draulic group. An electrical field transmits power in 
the electrical group and there is no physical contact 
between driving and driven members. 

Brakes and clutches in the mechanical group may be 
further broken down into: 

l. Friction types 
2. Positive-contact types 
3. Overrunning types 

Friction clutches and brakes depend on the frictional 
force between surfaces in contact for engagement. Pos. 
itive-contact types transmit torque when driving and 
driven members are shifted so these members interfere 
or mesh in such a way that there is positive physical 
interference. One must move when the other moves. 
Overrunning clutches will transmit torque in one di 
rection only, and might be thought of as a special type 
of positive-contact device whose construction forces 
positive engagement when rotation is in the right di- 
rection. 

This article will cover friction clutches and brakes. 
Overrunning and positive-contact types will be the 
subject of an article to appear next month. 

There are many variations in design and constru 





Driven disc 


Pressure plote assembly 
(a) 


Fig. 1—Typical dise clutches and brakes. Mechanically- 
operated, single-dise clutch, a, is for automotive use. 
Pressure plate assembly fastens to engine flywheel with 
machine screws. Driven dise drives transmission input 
shaft when clamped between pressure plate, and fily- 
wheel. Multiple-dise, electromagnetic clutch, b, engages 
when current through coil attracts armature to clamp 
friction discs together. Clutches and brakes with similar 
friction dise setup are available for mechanical, or oil 
actuation. By anchoring the drive cup, this clutch could 
be used as a brake. 

Air-operated, dual-dise clutch-brake, c, engages clutch 
and disengages brake when air supplied through the 
inlet moves the piston to the right. Spring gives posi- 
tive disengagement when air pressure is released and ap- 
plies brake. Aircraft dise brake, d, clamps a dise which 
revolves with wheel as hydraulic pressure is applied. 
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tion of friction clutches and brakes. For example, the 
means to force the contacting surfaces against each 
other may be muscle, air pressure, hydraulic pressure, 
centrifugal force, springs, or electromagnetism. Dis- 
engagement may be done by any of these. 

Construction separates friction clutches into disc 
and drum types. In the disc type, one or more discs 
are moved axially to make contact with the mating 
surfaces. Motion toward or away from the center of 
rotation in a radial direction is used in drum types. 
Figure | shows some typical disc clutches and brakes. 
Some drum types are shown in Figure 2. 

Unlike the positive engagement types, friction clutch- 
es and brakes permit partial engagement, or slip. This 
makes it possible to get smooth acceleration or de- 
celeration of a load. And, since the torque capacity is 
proportional to the force holding the friction surfaces 
in contact, friction clutches are sometimes used as 
variable-slip speed controls. Since the slippage results 
in heat, this may be done only on a very short time 
duration basis or forced cooling must be provided. 


Armoture 


Drive dises 


. 
Air Operated 
Air-operated clutches can be either disc or drum 
type. see Figures 1 and 2. The drum types may be 
either internal-expanding or external contracting. In 


the first of these, air under pressure forces friction 
shoes out against the inner surface of a drum to en- 
gage; shoes are forced inward against the outer sur- 
ace of a drum, in the other. The rubber tube which is 
expanded to cause engagement in these clutches serves 
as the disengaging spring. 

Integral pistons are used to engage some air clutch- 
es. Here, springs are used to disengage. A combina- 
tion clutch-brake unit, used primarily on press drives, 
has a spring-applied, air-released brake, Fig. 2c. 

All air-operated clutches offer the possibility of 
remote control either by hand-operated, solenoid-con- 
trolled, or other types of air valves. By appropriate 
valving, the time-torque cycle of an air clutch can 
be made to fit almost any condition, Figure 3. 

Many air-operated clutches and brakes require no 
adjustment for wear. Another interesting feature of 
the air-operated clutch is that it may be used to 
give overload protection by regulating air pressure 
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applied to a value such that the clutch will slip at 
whatever percentage of overload is selected. 


Ratings: Air-operated units are availab!e in a wide 
range of torques and horsepowers. Torque ratings 
range from roughly 1000 to 30,000,000 in.-lb. Horse- 
powers range from approximately 2 to 2000. 

Air pressures for clutch and brake operation are 
usually specified from 50 to 100 psi. Air at these pres- 
sures is normally available in industrial plants. Where 
the unit is operated by a metallic piston, the air must 
be well filtered and lubricated. 


Styles and mountings: Clutch and clutch-brake units 
may be mounted on the machine with which they are 
used, or they can be gotten on foot mountings for 
coupling to driving and driven shafts just as a speed 
reducer or electric motor might be. 

All units are available for outboard, or overhung. 
mounting on the face of a flywheel or gear. They may 
also be installed between hearings, or on split shafts 
where the driving shaft comes in one side and the 
driven shaft the other, Figure 2b. 

In most cases, air clutches and brakes are complete. 


ready-to-use units. However, many manufacturers will 
provide the friction disc or drum subassembly with 
the operating parts for integration into a machine. 
Here, the mating drum or metallic disc must be pro- 


Fig. 2—T) pical drum clutches and brakes. Automotive 
brake, a, is mounted to axle by four holes shown in the 
backing plate. Drum (not shown) attaches to wheel. 
Hydraulic pressure in actuating cylinder forces shves 
out against drum. This is internal-expanding construc- 
tion. Air-operated clutch, b, drives drum and _ shaft 
when actuator tube is inflated. Note the many openings 
for passage of air through the clutch members for 
cooling. This is an external-contracting unit. 

Large air-operated clutch-brake, c, is 36-in. diam unit 
for a press. Springs are used to disengage clutch and 
engage brake when actating force is removed. Brake 
drum (not shown) fastens to machine frame. Centrifug- 
al drum brake, d, operates when centrifugal force on 
shoes exceeds spring force and shoes are thrown out 
against the inner surface of the drum. 
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Heat dissipating 
fins 


Friction 
shoes 


Ai dhaphragms 


a— 4A:r hose 


Fig. 3—Air control of transmitted torque and design 
for heat dissipation make this clutch suitable for 
tension control applications. Torque must vary to main- 
tain constant tension as diameter changes when wind- 
ing up sheet or strip material. Construction differs 
from other types described. Multiple shoes are actuated 
by individual air diaphragms. 


Friction shoes 





Electro - magnetic 
brake unit 


Fig. 4—Disc-type magnetic brake for ac operation is 
mounted directly on an electric motor, inset. Same type 
of brake is mounted on a speed reducer of a conveyor- 


ized foundry grinder drive. 
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vided by the user. Close co-operation with the manu- 
facturer is necessary in these cases. Of course, the 
manufacturer’s recommendations for material and sur- 
face finish of mating parts must be followed. 


Magnetic Clutches and Brakes 


In most magnetic brakes and clutches, conventional 
friction discs are forced into mechanical contact by 
electromagnetic force. They may be either single or 
multiple disc types. The electromagnet is dc-operated 
at 6, 12, 24-28, 90, 115, 230, or 460 v in the majority 
of units. However, there is one brake designed for 
operation on standard ac voltages, Figure 4. 

Fast action, remote control, no need for adjustment 
and torque control, Figure 5, are features of these 
units. Many of the minature brakes and clutches used 
in servo applications are of this type. 

There’s another type of magnetic clutch where there 
is no axial movement of friction discs. A gap between 
driving and driven members is filled with magnetic 
particles. When the coil is not energized, the loose 
particles have no friction effect. Energizing the coil 
causes the particles to cling to each other and bridge 
the gap between driving and driven members. Friction 
and magnetic forces are sufficient to let these units 
operate at zero slip. Slippage which occurs during en- 
gagement and disengagement is between the magnetic 
particles, so there is little or no wear on driving and 
driven members. 


Magnetic particle units are available in sizes from a 
few oz-in. to 200 lb-ft. Because of their construction, 
they are usually supplied as housed units with stub 
shafts for foot or servo mounting, Figure 6. A brake 
unit is available for flange mounting. 

For use where de is not available, manufacturers 
of de-operated clutches usually have rectifier equip- 
ment available for use with their clutches. Actual elec- 
trical power consumption is very small. For example. 
35 watts is all that’s needed to operate a 50-hp clutch. 


Styles and mountings: Units are available as clutch- 
es and brakes alone, or in clutch-brake combinations. 
Clutch-couplings for mounting between two shafts to 
be joined are also available from some manufacturers. 
In a few cases, units may be complete in a housing for 
base mounting, Figure 7. 

Many miniature clutch and clutch-brake units are 
quite different in appearance from other types. Most 
of them resemble small electric motors, Figure 8, and 
are intended for servo mounting. That is, they must 
be face mounted or somehow clamped around the body 
of the unit. 

The majority of standard-size units are made for 
mounting on your shaft, flywheel, etc. Miniature units 
have their own shafts and must be connected to driving 
or driven shafts by couplings. Of course, gears, pulleys, 
or sheaves may be mounted on the shafts of the minia- 
ture units. Standard shaft sizes for U. S. made minia- 
ture units are 4g and 1% in. diam. 


Ratings: Maximum torque ratings of clutches and 
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Fig. 5—Excitation Voltage vs. Torque for an electro- 
magnetic clutch. Graph shows how torque may be ad- 
justed. Differences shown for different temperatures 
point out that current rather than voltage control should 
be used to compensate for temperature instability of 
the electromagnets if precise control and setting re- 
peatability are needed. 


Fig. 7—This ac-operated brake is complete in its own 
housing. This construction is not typical of the general 
run of clutch and brake units. 
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Fig. 6—Magnetic particle clutches and brakes. Because 
of construction, these are completely housed. Minia- 
ture unit has maximum rating of 1.5 in.-lb, contains 
two clutch units and is designed to provide reversal by 
connecting both clutch outputs to a common output 
shaft with an idler on one side. 


Fig. 8—Some typical miniature electromagnetic brakes 
and clutches. These are available as clutches, brakes, 
and clutch-brakes. Some have concentric input and out- 
put shafts. 
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Fig. 10—Typical centrifugal clutch. Spring keeps shoes 
from engaging the drum until engaging speed is 
reached. This spring wraps around shoes. This clutch 
has a sprocket integral with the driven drum for 
chain drive. 
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Fig. 9—Torque capacity of centrifugal clutches in- 

creases as speed increases. Engaging speed can be con- 

trolled by springs to give almost any value wanted. 


























Movable flange 











Fig. 11—Centrifugal V-belt 

clutch has conical weights 

Fig. 12—Friction between housing, rotor, and charge of which force movable flange 
heat-treated steel shot connects driving to driven mem- inward as they move away 
ber in this centrifugal clutch. Centrifugal force and the a from the center of rota- 


amount of shot determine torque capacity. 
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brakes in this group range from about 2 oz-in. to 12,- 
000 lb-ft. Maximum permissible operating speeds are 
as high as 8000 rpm for the small units. Speeds are 
lower as the size of the unit increases. 


Centrifugal Types 


Outstanding feature of centrifugal clutches and 
brakes is that their torque transmitting capacity varies 
greatly with the speed at which they are driven, Fig. 9. 
This feature dictates the sort of applications where 
they are used. Because of this, they are often used with 
internal combustion engines and electric motors to let 
these prime movers start up and reach a speed where 
they can carry the load, before the load is connected. 
And, this happens automatically. No external speed 
or load sensing equipment is needed. With the internal 
combustion engine this simplifies control; only a 
throttle is needed to control both speed and c.utch 
engagement. 

This feature also makes centrifugal clutches useful 
when standby or alternate power sources are used. 
The centrifugal clutch automatically disconnects the 
one that’s not running. 

The centrifugal feature also makes these devices 
useful for automatic oversp’ed protection. Just as the 
centrifugal clutch will not engage below a certain 
speed, the centrifugal brake will not. Thus, with what 
is normally the driven member anchored, a centrifugal 
unit will automatically start braking when set speed 


is reached and brake torque will increase as speed 
increases. 

In the majority of centrifugal clutches and brakes, 
friction shoes are driven, and forced out against the 
inner surface of a drum by centrifugal force. Springs 
are used to restrain outward movement of the shoes 
until a particular engaging speed is reached, Figure 10. 
This is usually the case with overspeed brakes and in- 
ternal combustion engine applications where it is de- 
sirable to have no load at all on the engine until 
speed above idle is reached. 

There is one centrifugal clutch designed to work 
only with V-belts that differs in operating princip'e 
from the rest. In this clutch, Figure 11, centrifugal 
weights bear against one side of a movable V-be‘t 
sheave flange. As centrifugal force moves the weights 
away from the center of rotation, they force the mcv- 
able flange toward the fixed flange to engage the belt. 
Mating surfaces of the weights and flange are conical. 
These units may also be used as centrifugally-variable- 
pitch sheaves by incorporating some method for letting 
center distance change. 

Another interesting departure from usual design is 
a centrifugal backstop brake. This unit uses pivoted 
shoes which are self energizing for one direction of 
rotation. Thus, any movement in that direction causes 
the shoes to engage the drum. Startup in the opposite 
direction forces the shoes away from the drum and 
centrifugal weights hold the shoes clear of the drum 
as speed increases. So, there is no drag at all at operat- 
ing speeds. 


Another variation in centrifugal clutch design is 
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called a dry fluid drive by its manufacturer. In this 
unit, Figure 12, a quantity of steel shot in a housing 
engages the driven member—a disc with bent-in un- 
dulations—when centrifugal force throws shot to the 
outside of the housing. Engagement is by friction be- 
tween rotor, shot, and housing. Units of this type are 
available for transmitting up to 1000 hp. 


Styles and mountings: Centrifugal clutches are 
available with integral sheaves and sprockets, and for 
toothed belt drives. They are also available as clutch 
couplings and with crowned or flat pulleys for flat 
belt drives. | 


Ratings: Centrifugal clutches are available for a range 


of about 1 hp to 3000 hp. Operating speeds go as high 
as 10,000 rpm for the small sizes. Engagement speeds 
of standard models are commonly within a range of 
500 to 1800 rpm. This speed range covers nearly all 
applications. However, these values may be easily 
changed for special applications by using special 
springs at very little additional cost. 


Slip Clutches 


Almost all of the clutches so far considered are, in 
a sense, slip clutches. If properly selected for the 
job, their torque capacity is within 50 to 100% of 
the maximum expected torque and they will slip to 


Table I--Directory of Friction Clutch & Brake 
Manufacturers 





Manufacturer Types Manufactured 





Manufacturer Types Manufactured 





Actuator Products Corp. 

Autotronics Ine. 

Bendix Products Div., Bendix Corp. 

Borg & Beck Div., Borg-Warner Corp. ...........-. 
Brown Engineering Co. 

Se CED Sic IS acc ce cteesclesos uve 
Carlyle Johnson Machine Co. 

Centric Clutch Co. 

Cleveland Aircraft Products Co. 

Cleveland Punch & Shear Works Co. 

Conway Clutch Co. 

Crofts U.S.A, Ine. 
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Dodge Mfg. Corp. 
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Eclipse Machine Div., Bendix Corp. ............. 
Edgemont Machine Co. 

Fae Instrument Corp. 

Fawick Airflex Div., Fawick Corp. 

Federal Seal & Gear Corp. 

Flaton Machine Works, Inc. 

Formsprag Co. 


General Electro Mechanical Corp. ............... 
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Howell Electric Motors Co, 


Industrial Clutch Corp. 
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Lear Ine., Instrument Div. 

Link-Belt Co. 

Lipe-Rollway Corp. 

Long Mfg. Div., Borg-Warner Corp. ............-. 
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Mercury Clutch Div., Automatic Steel Products Ine, . . 
Minster Machine Co. 

Moore-Master Mfg. Co. 
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Orbit Instrument Corp. 
PIC Design Corp. 


Raymond Engineering Lab Inc. 

Reuland Electric Co. 

Rockford Clutch Div., Borg-Warner Corp. > &, 
Rockwell Standard Corp., Brake Div. ............. 10 


Salsbury Corp. 
Simplatrol Products Corp. 
Stearns Electric Corp. 
Sterling Precision Corp. 


Twin Dise Clutch Co. 


V-Belt Clutch Co. 
ee ee 
Vickers Inc., Electric Products Div. 

Vickery Div., Norwalk Tool and Die Inc. .......... 


Warner Electric Brake & Clutch Co. 
Web Controls Corp. 

Weiland Clutch Co, 

Wichita Clutch Co. Ine, 








Air-operated clutches, brakes, and clutch- 
brakes. 


Electromagnetic clutches, brakes, and 
elutch-brakes. 


Miniature electromagnetic units. 
Magnetic particle clutches and brakes. 
Centrifugal clutches and brakes. 

Slip, or torque-limiting, clutches. 


General-use, mechanically-operated clutch- 
es, brakes and clutch brakes. 


Automotive clutches. 
Power-takeoff clutches. 


Automotive brakes. 





Fig. 13—Slip or torque limiting clutch shown here 
has a nut for adjusting spring compression and, there- 
fore, force exerted to hold friction discs in contact. 
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give protection to both driving and driven components 
when this value is exceeded. 

There are, however, clutches designed solely for 
protection against overloads rather than controlled 
engagement and disengagement of driving and driven 
members. These will be considered here. 

Two types of slip clutches are available. One of 
these simply slips whenever its torque capacity is ex- 
ceeded and picks up the load again when conditions 
are normal, Figure 13. This type of clutch continues 
to transmit the set torque during the time it slips. 
These are sometimes used for tension control on wind. 
up drives and the like. The other type of slip, or over- 
load, clutch disengages when its rating is exceeded so 
the driven member stops. 

Certain slip clutches are made for engage-disengage 
service in addition to their other features. Some, in- 
tended for continuous-slip’ service, may be adjusted 
while running. 


Styles and Mountings: Slip clutches are made for 
overhung mounting and as clutch couplings. Some are 
made to be used with a sprocket or other member as 
one of the clutch members. The sprocket is then sand- 
wiched between the friction facings of the clutch, Fig- 
ure 14. The majority of slip clutches come with a hub 
on which you may mount a sprocket, sheave, gear, or 
any other similar power transmitting member. 


Ratings: Torque ratings for slip clutches are from 
a few in.-lb to nearly 25,000 ft-lb. Operating speeds 
are consistent with those of other power transmission 
system components, 


Friction horsepower: In selecting a clutch for an 
application where continuous slip or fairly long peri- 
ods of slipping are involved, the important factor in 
slip clutch selection is the friction hp. Friction hp is 
the difference between hp input and hp output and is 
converted into heat at the clutch facings. This heat 
must be dissipated by the clutch to maintain tempera- 


Adjusting 
nut 


Friction 
material 


Fig. 14—This slip clutch is designed to clamp a sprocket 
or other power transmitting member between two discs 
faced with friction material. Adjusting nut increases or 
decreases compression of a Belleville spring. Design 
prevents actual clamping of the friction discs. Engaging 
force is always a function of spring load. 


ture of friction surfaces and other clutch parts at a 
low enough value to prevent damage from overheating. 

Manufacturers of clutches intended for this type of 
service publish complete information on continuous 
friction hp dissipation ratings of their clutches as well 
as factors for modifying the values for conditions 
other than continuous slip. 


Mechanically-Operated Units 


With few exceptions, all the types of clutches and 
brakes discussed are related to or descended from 
mechanical types to be discussed here. The others dif- 
fer primarily in the means used to actuate them. 

The four basic types of mechanical friction clutches 
and brakes are: single-disc, multiple disc, internal- 
expanding drum, and external-contracting drum. Rep- 
resentative examples of these four types are shown in 
Figures 1 and 2. 

There is a unit designed specially for use with V-belt 
drives to about 10 hp, Figure 15. It consists of a split 
sheave with a fixed flange and a movable flange. En- 
gagement and disengagement are effected by sliding 
the movable flange toward or away from the fixed 
flange. These units are made for up to four belts. 

One manufacturer makes a clutch which combines 
internal expansion and external contraction. This is 
called a rim-type clutch because the member which 
contacts the two sets of friction shoes is, of necessity, 
just a thin rim, Figure 16. 

Best-known and probably most-widely used of the 
four basic types are the single-disc and internal ex- 
panding. Most automotive clutches are single-disc 
types. Automotive brakes are, with extremely few ex- 
cepions, internal-expanding drum types. 

Multiple-dise clutches or brakes are next in popular- 
ity. Compared to single-dise clutches, these units offer 
higher torque capacities per unit of diameter. On the 
other hand, single-disc units have better heat dissipat- 
ing qualities. 


Operation: In disc units, the mating friction surfaces 
are forced against each other in an axial direction. 
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Fig. 15—Mechanical V-belt clutch is engaged by mov- 
ing one flange of a sheave toward the other to grasp 
the belt firmly between the two flanges. 


This may be done by springs, or by a mechanical link- 
age, Figure 17. Springs provide closely controlled 
pressure despite changes in thickness of the friction 
surfaces due to wear. Mechanical systems depend upon 
close control of the movement of the parts to get con- 
trolled compression of the friction surfaces. Here, peri- 
odic adjustment is necessary to maintain constant 
torque values. 

When springs are used to engage a clutch or brake, 
disengagement is usually by positive mechanical 
means. Clutches and brakes may be had to automati- 
cally engage or disengage unless actuating force is 
applied. Selection of the type of release-disengage 
system is determined by the application. Clutches and 
brakes are also available to maintain engaged and dis- 
engaged positions until shifted to the other position. 

Drum units are affected by centrifugal force. In in- 
ternal expanding units, centrifugal force tends to in- 
crease the force with which the friction members are 
held together. In external contracting units, centrifugal 
force will decrease contact force. For this reason, drum 
units are in the minority in clutch applications. Also, 
their use at speeds above 2000 rpm is rarely recom- 
mended to minimize centrifugal force effects. Of 
course, centrifugal units which use centrifugal force 
for actuation are an exception. 


Styles and mountings: Mechanical clutches are 
available for mounting directly on engine flywheels 
or for shaft mounting. Shaft-mounted types may be 
overhung, clutch-coupling, or through-shaft style. 
Double units where one or the other of two clutches 
may be engaged or disengaged by the same mechanism 
are another variation. Power takeoff units for mount- 
ing on an engine, complete in a bell housing with a 
stub shaft on which sheave, pulley, gear, or other 
power transmitting member may be mounted, are an- 
other option. Power-take-off clutch units may be had 
with integral gear reducers, also. 

Automotive clutches are usually provided as a fric- 
tion disc and pressure plate. All shafts and external 
release mechanism must be provided by the user. 
General purpose industrial clutches are complete units 
with shifter collar. Of course, they mount on the user’s 
shaft or shafts. 

Multiple-disc clutches of the so-called machine tool 
type are complete with shift collar for mounting on 
your shaft. However, driven members, or cups, to 
engage the outer driving lugs or teeth on the driven 
discs may be machined in a gear or other member by 
the user. So, these are not provided as a standard item 
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Fig. 16—Rim clutch has both internal-expanding and 
external-contracting friction shoes. 


with the clutch. Certain standard types of cups may 
be available from the clutch manufacturer. These 
clutches are available for use dry or in oil. 

General-purpose industrial clutches are often avail- 
able with sprockets, gears, pulleys, or sheaves. They 
are also available with adapters for easy mounting of 
such components. 


Ratings: Units are available for a range of torques 
from a few in-lb to nearly 6000 ft-lb. Maximum op- 
erating speeds are consistent with the usual range of 
power transmission system operating speeds. 


Selection and Application 


In addition to the usual requirements of fitting in 


the available space. being able to operate at the re- 
quired speed, cost, etc., which are all fairly self evi- 
dent, there are two important points to be made on 
the selection and application of clutches. First, if there 





Table 11—Clutch Service Factors 





Service 
factor 


Load Type 


Steady load, smooth power source 

Steady load, rough power source 

Moderate shock load, smooth power source 
Moderate shock load, rough power source 
Heavy shock load, smooth power source 
Heavy shock load, rough power source 





Typical steady loads: Centrifugal blowers and pumps, 
conveyors (uniformly fed), generators, liquid agita- 
tors. 

Typical moderate shock loads: Centrifugal compressors, 
ball mills, conveyors (nonuniformly-fed), feeders. 
grinders. 

Typical heavy shock loads: Crushers, hammermills, 
reciprocating conveyors, feeders, 1 or 2-cyl com- 
pressors. 

Smooth power sources; Electric motors, turbines, steam 
engines, internal combustion engines of 4 or more 
cyls above 700 rpm. 

Rough power sources: Engines below 700 rpm or with 
less than 4 cylinders. 





Fig. 17—Linkage-operated mechanical 
clutch has toggle lever linkage for en- 
gagement and disengagement. Clutch 
remains engaged or disengaged until 
shifted. 
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is a choice between mounting the clutch on a high- 
speed or low-speed shaft, it should be mounted on the 
high-speed shaft to reduce the torque transmitting re- 
quirement. 

Second, the unit should be mounted so the heaviest 
part of the clutch assembly, which usually incorporates 
the operating mechanism, does not rotate when the 
clutch is disengaged. This also applies to brakes. 


Torque rating: Starting point for determining the 
required torque rating is, of course, to determine 
maximum torque to be transmitted. Torque rating of 
the clutch should be at least double this. This value 
should then be multiplied by a factor which allows for 
the nature of the load. See Table II]. The value ob- 
tained is the torque capacity required of the clutch. 

Torque requirement for a clutch or brake may be 
determined from 


Wk-n 


308t 
where T 

W = weight, lb 

k — radius of gyration, ft 

n = speed, rpm 


torque, lb-ft 


t — time for acceleration or deceleration 


when a load must accelerate to or decelerate from a 
given speed in a certain length of time. 

Frequency of engagement and disengagement also 
affects torque rating. No general rule can be given 
here because heat dissipation qualities of different 
manufacturers’ units vary widely. Additionally, some 
manufacturers of clutches intended for particular 


Drive ring (bolts to member 


& 


to be driven) 


Adjusting nut 


Shift collar 


Toggle fever 


types of service have worked this out so their pub- 
lished rating takes all service conditions into ac- 
count. Automotive clutch manufacturers, for instance, 
rate their units in terms of engine torque rating. 
Many manufacturers do not publish torque ratings 
for their units. Instead they rate in terms of hp at 
various speeds. In such cases, they will also publish 
instructions on matching unit to the hp and type of 
load. asa 
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CENTRIC’S 
“TRIG-O-MATIC”’ 
OVERLOAD RELEASE 
CLUTCHES 


Of: aR 
A new field tested 
signaling actuator to be used 
in conjunction with the proved 
“Trig-O-Matic” Overload 
Release Clutch. 
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RIC CLUTCH CO. 
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Modern high speed machinery requires torque- 
limiting devices that gtentiedy Gouna at a 
predetermined torque to give complete overload 
protection. 


Centric’s “Trig-O-Matic” Overload Release Clutches’ unique design provides positive torque limita- 
tion without wear on the clutch. Their trigger action disconnects the load the instant an overload 
occurs. Along with the new signal actuator, “Trig-O-Matics” will perform these four important 
functions — 


1. Automatically disconnect load. 3. Signal the occurrence of machine overload. 


2. Instantaneously shut down power-drive. 


4. Maintain indexing (due to inherent design) 


When overloaded condition is corrected, the clutch is reset and operation is resumed in a matter 
of minutes — without special tools. The driven machine then resumes operation at the exact cycle 
point at which it was released. 

“Trig-O-Matics” are fool proof —- service-free. Do not require lubrication or adjustment. Are not 
affected by climate changes. 

Are delivered as complete units — ready to install. Available with flexible couplings (shaft-to-shaft), 
sprockets, pulleys, sheaves and gears. 


Standard design “Trig-O-Matics” have capacity ranges from 9” Ibs. to 30,000” lbs. 
Bulletin #304 completely describes “Trig-O-Matics” 


CENTRIC Qik Gmpany 


Also manufacturers of the well known Centric Centrifugal Clutch-Couplings. 
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BOSTRON Tensile Members 


GREATER STABILITY — Changes in humidity — 
and the resulting moisture regain — often mean a 
matching problem with ordinary V-Belts. The moisture 
regain of BOSTRON is low — 0.4°%/, — or Yoth that 
of the conventional reinforcing fiber. This means far less 
time spent in matching, and lower belt inventory too. 


HIGHER STRENGTH — Stronger belts can with- 
stand more shock loading, need less maintenance. 
BOSTRON is approximately aA stronger than the 
conventional fiber used in V-Belts. 


STRETCH RESISTANCE — V-Belts reinforced with 
BOSTRON have low stretch. BOSTRON is inherently 
stretch-resistant and the cords are - through a 
special heat and tensioning process to further minimize 
stretch. Thus, belts reinforced with BOSTRON show 
comparatively little growth — even after many months 
of continued operation. 
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NEOPRENE with 
FIBER-DISPERSED Stock 


GREATER RESISTANCE to oils, heat, abrasion, 
chemicals and ozone is provided by Neoprene. 


HIGH CROSS-WISE RIGIDITY is provided by 
the closely-packed, straight-line formation of the fibers 
in the compression member. 


EXCEPTIONAL LENGTH-WISE FLEXIBILITY is 
= by the virtually frictionless positioning of 
rs. 


EXTRA SUPPORT for the tensile members during 
shock-load impact and during normal operation. 


The industry’s most advanced developments 
are now standard in the entire BOSTON 
Multiple V-Belt line! 


@ CUT DOWN MAINTENANCE @ MAINTAIN SMALLER INVENTORY @ SAVE MATCHING TIME @ SAVE TAKE-UP TIME 


BOSTON WOVEN HOSE & RUBBER COMPANY 
Fa  @ Ss T © |) Wi Olv. OF AMERICAN BILTRITE RUBBER CO., INC. 
BOSTON 3, MASS. 
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Cruciform transmission flies VTOL craft 


HOW WOULD YOU DRIVE, from a single power 
source and without weight penalties, four lifting 
rotors that are widely separated and positioned out- 
board from corners of a rectangular load-carrying 
platform ? 

This critical transmission problem faced engineers 
at Santa Barbara Div., of Curtiss-Wright Corp., for a 
new vertical takeoff aircraft, the experimental 
Aerial Platform. 
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It was solved by a cruciform system that uses only 
14 gears to drive the four lifting rotors. A conven- 
tional helicopter with a large lifting rotor and a small 
anti-torque tail rotor has 23 gears in its main trans 
mission system. 

The cruciform transmission eliminates large gears 
and planetary groups, as well as engineering for 
high primary and torque loads. Power is distributed 
to four identical lifting rotor gearboxes. Gear redu 


AERIAL PLATFORM in flight 
proves cruciform transmission, 
which is radical departure from 
conventional helicopter drive. 
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CRUCIFORM SYSTEM’s 14 gears turn opposing propellers in the same direction by 
having propeller gears located both over and under the pinions. 


CRUCIFORM TRANSMISSION continued 


tion is minimized because of the small 6-ft, 8-in., 
variable-pitch propellers rotating at 2175 rpm. 

The propellers are powered from a turbine engine 
shaft delivering 400 shaft hp at 6000 rpm. According 
to Walter R. Wolf, Jr., Curtiss-Wright Project En- 
gineer, the system could absorb up to 560 shaft hp. 

The 3:1 reduction ratio compares with that of 20:1 


required of a transmission for a conventional single- 
rotor helicopter powered by a similar turbine engine. 
Also, the Curtiss-Wright rotor system produces only 
1/7 the torque inherent in a single-rotor helicopter, 
further reducing gear stress. 


Two main driveshaft gears drive four transmission 
gears in the central gearbox of the cruciform. The 
driving pinions have a pitch diameter of only 2.5 in., 
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PROPELLER DRIVE showing gear up or down detail. 


and mesh with four transmission gears of 3.95 in. 
diameter. Opposing thrust of the pinion gears virtually 
neutralizes shaft thrust load, allowing use of a small 
driving shaft supported by two gearbox bearings—a 
roller bearing with 1% in. bore and a ball bearing 
with 1-3/16 in. bore. In the four identical propeller 
gearboxes, a 3-in. pinion drives a 5.2-in. propeller 
gear. To drive opposing propellers in the same direc- 
tion, propeller gears are placed one under, one over, 
the pinions. 

Transmitting power over the distance between the 
central gearbox and propeller gearboxes has not 
caused serious vibration or whiplash. Aluminum alloy 
sheet metal arms (7 in. by 4 in.) extend from the 
platform structure to give rigid mounting for the 
tubular transmission shafts. They also carry the full 
lifting loads of the propeller gearboxes. 

In each propeller gearbox, a takeoff from the 
propeller gear drives two gear-type pumps which de- 
liver lubricant oil through lines drilled in the gearbox 
housing and at the same time supply oil for fluid 
powering of the hydraulic propeller pitch control 
system. 

Basic design of the aircraft was developed by Dr. 
Richard Vogt during a design competition initiated 
by U. S. Army Transportation Research Command, 
which wanted a low-flying vehicle that would do the 
work of an Army jeep, with the added advantage of 
air mobility. Sargent Engineering Corp., helped with 
gearbox design, made the gears, and assembled and 
tested the gearboxes. 

The aircraft’s flight tests have been successful to 
a degree unique among VTOL (Vertical Takeoff and 
Landing) research vehicles. Part of Curtiss-Wright’s 
overall plan for the program is to apply its character- 
istics to more advanced concepts. aaa 
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Master/slave drives 


control precise batching 


COMBINATION of a variable-speed master drive and 
eight variable-speed slave drives provides precise con- 
trol over total quantity and individual ingredients 
of paper machine furnish—a mixture of pulps, chem- 
icals, and colors—in a large midwestern paper mill. 

It permits the amount of furnish to be varied ac- 
cording to the speed of the paper machine and the 
weight of the paper being made. It also permits the 
operator to vary the proportions of any of the eight 
ingredients by as much as a 6:1 ratio to produce 
different grades of paper. All this can be done with- 
out shutting down the machine. 

In the installation shown in the photo (actually 
two complete 8-meter systems), a variable-speed drive 
consisting of a 5-hp motor and a 4:1 speed changer 
is the master drive for each system. An alternate in- 
stallation, shown in the diagram, uses a constant- 
speed motor to drive a master variable-speed drive 
through a 4:1 speed range with a V-belt drive. An 
air cylinder, actuated by a level control in the furnish- 
receiving tank, automatically controls the speed of 
the motor. It also can be controlled manually. 

A V-belt-driven line shaft, flexibly coupled, drives 


MASTER DRIVE shown here is 
a 5-hp motor and a 4:1 speed 
changer. There are two com- 
plete 8-meter systems. 
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the eight variable-speed metering drives, which are 
rated at 1 hp. These drives operate the individual 
pulp meters through reducers and roller chain. A 
worm gear reducer drives the chemical and color me- 
ter units. 

The proportioning meters are actually miniature 
undershot water wheels. By adjusting a handwheel 
on each variable-speed drive, the rpm of its associated 
metering wheel, and thus its feed rate, is varied. In- 
dicator dials on the drives are calibrated and curves 
are available to convert speed settings to percentages 
of ingredients being metered. Individual motors can 
be mounted on the drives to do this remotely from 
a central panel. 

The input to the master drive is usually set at about 
700 rpm by a V-belt drive between the motor and the 
input to the drive. The drive’s 4:1 speed range pro- 
ides an output speed ranging from 350 to 1400 rpm. 

There’s further reduction from the master drive 
to the individual drives to provide input speed at 
these drives of 400-500 rpm when the master drive 
is at its midpoint. This then produces a speed range 
of from 200 to 1200 rpm at the individual drives, 
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ANOTHER SYSTEM’s master 
drive is a constant-speed motor 
driving a master variable-speed 
drive through V-belts. 
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MASTER/SLAVE DRIVES continued 


which can be further altered by the master drive. 

The output speeds of the individual drives are fur- 
ther reduced by 37.4:1-ratio spur gear reducers, and 
reduced again by roller chain drives with reduction 
ratios of 3:1 to 4:1. 

It’s possible for a pulp meter to run from 14 rpm to 
12 rpm, a speed range of 24:1. This includes a 6:1 
range through the individual drives and 4:1 through 
the master drive. Changes of proportions of pulp in- 


gredients can be done only in the 6:1 range; the 
4:1 range controls the total amount of furnish being 
fed. 

The chemical meters, which are smaller than the 
pulp meters, operate from 34 rpm to 18 rpm. AIl- 
though the 6:1 range on the chemical drives is usually 
enough, sometimes a greater proportioning range is 
required. So, a special speed changer installed on 
the drive provides an adjustment range of 20:1. 

This proportioning system was developed by Trim- 
bey Machines, Inc., Glen Falls, N. Y. aaa 


Differential gear case redesign 


DYNAMOMETER tests run on the drive train of a 
large off-highway truck in development showed that 
lubrication of the differential pinion bearings was not 
too good. High differential oil temperature was one of 
the ways this was discovered. Further investigation 
to discover the cause and cure was done with a stand- 
ard rear axle modified by the addition of clear acrylic 
plastic sight holes. 

The specially-prepared axle was motored at various 


improves lubrication 


speeds while various oil levels were tried in the dif- 
ferential to see which level was needed to maintain 
an acceptable temperature level. A thermocouple was 
used to continuously measure oil temperature. The 
correct level was found by this method, but it was 
still obvious just from looking through the sight 
holes that the differential pinion shaft bearings were 
not getting enough oil. 

Solution to the problem is two oil scoops added to 
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REDESIGNED differential improved lubrication of bearings on the differential pinion 


shaft of this large off-highway truck. 


the inner surfaces of the differential carrier castings. 
The upper of the two scoops catches oil thrown off the 
top of the ring gear as it revolves. This oil is then 


directed to the front differential pinion shaft bearings. 
These are tapered roller bearings installed adjacent 
to each other. The other scoop is placed at a lower 
level to trap and hold oil for instant lubrication of 
these bearings when the truck starts up after it has 
been standing for a fairly long time. 
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Subsequent testing by the maker of the truck, 
International Harvester Co., Chicago, Ill., at their 
proving grounds in Arizona proved the soundness of 
the redesign. The original work was done on the Inter- 
national Model 65 Payhauler, a 19-ton capacity, off- 
highway, rear dump truck powered by a 250-hp 
diesel engine. The same differential design is also 
used on the Model 95 Payhauler, a 27-ton capacity 
rear dump powered by a 375-hp diesel. aaa 
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Supply reel 


IDEAS 


continued 


Tokeup ree/ 


ae” @ Capstan housing 


HIGH-SPEED magnetic tape drive helps computer read or record 96,000 
decimal digits a second. Vacuum virtually eliminates damage to tapes. 


Vacuum capstan drive is instant start-stop 


COUNTER-ROTATING 


split-second control of magnetic tape in a tape trans- 


vacuum capstans provide 


port system. This vacuum drive starts the tape moving 
within .001 second and gets it up to full running 
speed of 120 ips in .0027 seconds after the command 
to start. It stops the tape in less than .3 in. after a 
stop command. More than 180 start-stops a second 
can be made under continuous operation. 

The drive capstans, each shaft-mounted on a 
hysteresis synchronous motor, are rotated continu- 
ously in opposite directions. Vacuum can be applied 
to either capstan, but not to both simultaneously, to 
provide the suction that grips the tape. 

Each capstan is like a cup, with its perimeter cut 
by evenly-spaced slots parallel to the axis of the shaft. 
The slots are nearly as wide as the capstan on its 
outer surface, but narrow down to small rectangular 
openings on the inside. 

The capstans rotate around fixed commutators, 


which are carbon-composition cylinders that pneu- 
matically connect their capstans with a compressed 
air reservoir and a vacuum reservoir. A single central 
slot spans 90° of each commutator’s perimeter. As 
the capstans rotate, their slots passing along the com- 
mutator slot pick up suction or pressure, depending 
on the condition of a pair of electropneumatic valves. 

With no current in the magnet coils of the valves, 
their flat armatures, resiliently pivoted near one end, 
seal off the vacuum seat and allow air from the 
pressure reservoir (2 psi) to enter the associated 
capstan through the commutator slot. 

When current is applied, the armatures are pulled 
down, sealing off the pressure reservoir and permit- 
ting the vacnum reservoir to apply suction (half- 
atmospheric pressure). The electrical connections are 
made so that current can be applied to only one 
valve at a time, producing a suction only in its as- 
sociated capstan, while the other receives compressed 
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VACUUM CAPSTAN (left) gets suction or compressed 
air through air passages in commutator. Suction through 
capstan slots drives tape; compressed air provides lubri- 
cation when capstan is not driving. The brake, slotted 


air. When no current is applied to either valve, both 
capstans receive slightly pressurized air. 

With this arrangement, the magnetic tape is 
gripped pneumatically by a 90° sector of the driving 
capstan, while it floats on an air cushion over the 
other, counter-rotating capstan. At the command of 
stop, both capstans receive pressurized air, floating 
the tape off the capstans. Simultaneously, vacuum 
is applied to the brake, which is a stationary, slotted 
surface located between the capstans and under the 
magnetic reading head. 

For rewind, vacuum is applied to the left-hand 
capstan, pressure to the right. The left-hand motor 
automatically goes to 3600 rpm for high-speed tape 
transport (360 ips) during rewind. 

Since the capstans rotate continuously, tape move- 
ment begins almost instantaneously with the appli- 
cation of suction. The only inertia that must be over- 
come is that of the tape itself. The tape’s oxide 
(message-bearing) surface is uppermost, so it never 
comes in contact with the capstans or brake. Tape 
is therefore clean, lasts longer. 

With other tape transport drives, such as pinch 
rollers or friction drives, there is inertia and the 
possibility of embossing wear particles or other dirt 
into the tape. 

Tape accelerating forces in the pneumatic drive 
are spread over a large area to minimize tape stresses. 
Symmetrical engagement of the tape to the capstan 
or brake is assured by the symmetrical design of 
the pneumatic passages, with engagement always be- 
ginning along the tape center line and then spreading 
to the sides. This all but eliminates skewing of the 
tape. 

The pneumatic system also provides complete edge 
guiding of the tape over its entire path, from the 
supply reel to the takeup reel. Other drives require 
flanged rollers, with the tape unsupported over im- 
portant portions of its path. 

The two hysteresis synchronous motors operate off 
60 cycle ac. The left-hand (rewind) motor is a two- 
speed (1200/3600 rpm) unit, rated at 1/20 hp. The 
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Brake 
(two sides common) 


sections on either side of the head (right) works on 
suction. When brake goes on, both capstans get pres- 
surized air, so neither one can work against the brak- 
ing action. 


right-hand (takeup) motor is rated at 1/15 hp. 
The pneumatic drive was designed by Datamatic 
Div. of Minneapolis-Honeywell Regulator Co. for its 
Honeywell 800 tape transport system, which can read 
or record information at the rate of 96,000 decimal 
digits a second. asa 
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TAPE PASSES THROUGH vacuum loop chambers 
which control tension and give edge guiding. Note that 
the oxide, or message-bearing, surface of the tape never 
comes in contact with capstans or brake. 
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WELDING POSITIONER with table removed. 


Self-locking drives 


IDEAS 


faelalilaltiate! 


SELF-LOCKING gear drives rotate and tilt the work 
table in a new welding positioner that handles 100-ton 
weldments. 

The rotation drive handles a rotational moment of 
1,680,000 in.-lb caused by the 100-ton load and is made 
of a large gear fastened to the bottom of a 20-ft dia 
table. The gear is driven by a pinion mounted on a 
counter shaft supported by two heavy duty pillow 
blocks. 

The design prevents high overhung loads from being 
transmitted to the output shaft of the worm reducer 
which drives the pinion. This reducer is double-en- 


simplify 2-axis positioning 


veloping type with a reduction ratio of 60:1 and has a 
very low helix angle to make it self locking against 
load induced turning torques. It is driven by another 
reducer of the same type with a 15:1 ratio and double 
extended input shaft. One end of the imput shaft con- 
nects to a solenoid-operated brake while the other is 
driven through a fluid coupling by a 25-hp, 1750-rpm, 
induction motor. The fluid coupling limits inrush cur- 
rent to the motor with this high inertia load. 

The tilt drive is two trains, each almost identical 
with the rotation drive. The two trains divide the 8,- 
100,000 in.-lb tilting moment. Fluid couplings in these 
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S SERIES. Stationary field, external drive, SF SERIES. Stationary field. Serrated F SERIES. Serrated face tooth. Provides 
unit assembly. No brushes. face tooth. high torque in small space. 


STANDARD. Internal drive. Magnet body B SERIES. Magnet body rotates with C SERIES. External drive permits unit 
rotates with shaft. shaft. Usually used as a brake. assembly. Facilitates machine assembly. 


PICK A CLUTCH 


HAT GIVES 
YOUR MACHINES 
{ EXTRA FEATURES 


Compact transmission, for example. I-T-E Electro- 
Clutches are the most compact you can buy. Operate in an 
oily atmosphere; so they go inside with the gears. No adjust- 
ments, either. Because the air gap is fixed. Performance does 
not slacken with age. And no costly repairs. Clutching is 
between hardened steel laminations for unmatched wear 
resistance. Sizes from 1.8 through 13,000 lb.-ft. Send for 
catalog. I-T-E Circuit Breaker Company, Dept. CL, 1900 
Hamilton St., Philadelphia 30, Pa. 
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Gear coupling 
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Pillow block bearing 





Solenoid foot mounted brake 








TILT DRIVE TRAIN SCHEMATIC 


SELF-LOCKING DRIVES continued 


systems equalize the load between the two branches 
and synchronize their speeds. They also keep inrush 
currents down when starting. 

Initial thought when designing the tilt drive train 
was to use a single motor and drive through two re- 
ducers to a countershaft on which the two pinions 
driving the two gear segments would be mounted. 
However, the countershaft must carry bending and 





ROTATION DRIVE 
Rotation pinion Table rotation gear 


| pr 

x 

| , Pillow block bearings 
be 


| Mas 


Sen «COOL Coupling 


Primary reducer-/5./ 





Fluid couplin 
Solenoid ited 


foot mounted 
brake 


Ap. motor 
Secondary reducer 60. / 25 1p 











ROTATION DRIVE TRAIN SCHEMATIC 


torsional loads. Additionally, the shaft must be sized 
so torsional deflections to either side of the power in- 
put point will be equal. Otherwise each gear segment 
will not pick up its fair share of the load. 

Since this baiance is always doubtful, the gear seg- 
ments are designed to handle a 50% overload. The 
dual drive automatically balances to eliminate «the 
heavier-than-needed gearing and the long, heavy, tor- 
sionally-balanced shaft. 

Another advantage of the dual drive is elimination 
of expensive machining of the frame which would be 
necessary to insure proper alignment and_ gear 
meshing. 

This method is also economical since standard, 
rather than custom-made, units can be used. Cost of 
the two 25-hp drives is only a little more than half 
what one 50-hp drive would cost. Dual drives made dis- 
assembly, shipping and erection much easier. 

Overhauling loads due to off-center positioning of 
the work-supporting table and the work piece compli- 
cated the design. The weldment rotates through 360 
deg about its axis and the table tilts through approxi- 
mately 135 deg around a horizontal axis. 

The load goes over center and, due to its own weight, 
attempts to move table and load to a bottom dead 
center position. This cannot be allowed because it 
would jeopardize the welders and make it impossible 
to maintain a constant rotational speed of the table 
for automatic welding. 

This unit was designed for the Bucyrus-Erie Co.., 
South Milwaukee, Wisc. by the Ransome Co., Scotch 
Plains, N. J. bas 
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LUBRICATING GREASES are solid to semi-fluid 
products composed of oil and thickening agents. The 
amount of thickening agent determines, to a great ex- 
tent, consistency of the mixture. The type of agent also 
affects consistency, but gives other qualities too. 

The most important difference between grease and 
oil is consistency. Since grease is semi-fluid or plastic, 

How it does not run like oil and, therefore, tends to remain 
where it is put. It does, however, flow in the direction 
of motion in a bearing and lubricates in the same way 
oil does. Grease has much higher adhesive properties 
than oil. This means that more pressure is needed to 

to select squeeze a grease film into and out of two bearing 
surfaces. 

Grease is good on applications not readily accessible 
to lubricant replenishment. The sealed-for-life bearing 
is probably the best example of this. Other cases, such 

grease as automobile wheel bearings, use a supply of grease 
that needs replenishing only at fairly long intervals. 

Grease works well in oscillating bearings where 
there is no continuous rotary motion of the journal in 

° ; sone . 
* 6 n q the bearing. Under these conditions, hydrodynamic 
or earl Le lubrication cannot exist and grease will do a much 
better job than oil because of its thicker film and high- 

er adhesion. 

Simplified sealing: Grease forms an effective seal 

e properties that prevents entrance of dirt into a bearing. It does 
not necessarily have to be sealed in the bearing to 

e specifications stay in. Under normal operation, it stays put and only 
the simplest seals are needed. 

si aa How Grease Lubricates 


Grease becomes fluid when sheared, or worked, in 
a bearing. Therefore, the bearing is actually lubri- 
cated by an oily film at points of contact. But, where 
the grease is not being sheared, as at the edges of the 
bearing, it remains a semi-solid, and therefore, con- 
tinues to do its sealing job. 
Worked In some bearings, it is thought that lubrication is 
performed by oil which bleeds from the main body of 
the grease to the moving surfaces. There are also indi- 
cations that the grease itself may flow to the bearing 
385 - 355 due to heating, vibration and temperature. 


Penetration No. 


340 - 310 Dropping Point 
Temperature at which grease melts or changes to 
295 - 265 liquid from semi-solid state is the dropping point. 
This point is important because it is a measure of the 
950 - 220 highest temperature at which the grease may be ex- 
pected to perform satisfactorily. Some oil will separate 
or bleed from some greases before the whole mass 

205 - 175 melts : 

In the dropping point test, a special cup with a 
160 - 130 standard size opening in the bottom is used to hold the 
sample to be tested. The cup is completely filled and 
115-185 a metal rod is rotated in the cup to remove a cone 
of grease and leave only a film adhering to the sides of 
the cup. The cup is put in a test tube which is in turn 
TABLE 1: Penetration and correspond- put in an oil bath. A thermometer is placed in the oil 
ing N.L.G.1. numbers. bath and another is positioned with its bulb inside 
the test cup but not touching the grease sample. Tem- 
perature of the oil bath is then raised until a drop 
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falls from the opening at the bottom of the cup. Both 
thermometers are read at this moment. The average of 
the two readings is the dropping point. 


Penetration 


Consistency of grease is important because it is a 
measure of how easily grease may be squeezed out 
from between the parts being lubricated. Also, it is a 
measure of the resistance to motion the grease offers 
in an antifriction bearing. Grease with too high con- 
sistency in an antifriction bearing may offer more re- 
sistance to the motion of the bearing than the friction 
it is supposed to reduce. 

Consistency is measured by dropping a standard 
metal cone point downward into a grease sample. The 
amount of cone penetration to the closest tenth of a 
millimeter is then determined (one-tenth millimeter is 
approximately 0.004 in.). The National Lubricating 
Grease Institute (N.L.G.I.) has set up a system of num- 
bers for expressing grease consistencies. Each num- 
ber corresponds to a particular range of penetration 
numbers, Table 1. 

Samples to be tested for penetration are first pre- 
pared by working, or kneading. This is necessary be- 
cause consistency can be radically changed by work- 
ing. Since grease in service is worked by the motion 
of the parts it lubricates, the worked penetration num- 


ber is a much better measure of the consistency of 
grease in use. 

Grease consistency is also measured by a method 
called apparent viscosity. Here, a hydraulic system 
forces the grease through a capillary. Apparent vis- 
cosity is calculated from the flow rate and pressure 
required to produce flow. This test is important when 
the grease is to be pumped in an automatic lubrication 
system. Also, it is a measure of starting and running 
torque required to overcome the resistance of the 
grease to motion in a bearing. 

There are many other grease tests. Most of them. 
however, do not measure things that affect perform- 
ance. They are used to measure quantities of con- 
taminants in used greases and for manufacturing 
control. 


Thickening Agents 


Thickening agents used to make grease from oils 
largely determine the characteristics and applications. 
Most thickening agents are metallic soaps. These 
soaps include: calcium, sodium, aluminum, barium, 
and lithium soaps. Some greases use solids such as 
silica, carbon black, finely divided clay, and clay de- 
rivatives. Table 2 shows how the characteristics of 
greases vary with thickener and also includes usual 
applications or uses for the different types. aaa 





PROPERTY 


THICKENER 





HIGH-MELTING 


SODIUM- 


POINT CALCIUM 
SOAP 


SODIUM 
SOAP 


CALCIUM 
SOAP 


ALUMINUM 
SOAP 


LITHIUM 
SOAP 


SOLID 
THICKENER 





Texture 


Buttery 


Fibrous 
or 
smooth 


Buttery 
to 


fibrous 


Buttery 
to 
stringy 


Buttery 
to 
stringy 


Buttery 
to 
stringy 





Highest 
continuous 
usable 
temperature 


150 F 


300 F 


Depends 
on oil 





Dropping 
point 


200-225 F 


200 F 


500 F+- 





Reaction 
when heated 
above melting 
point and 
then cooled 


Separates 
unless 
chemically 
stabilized 


Separates 


Texture 

changes, 
does not 
separate 


Retains 
texture, but 
may harden 





Water 
resistance 


Good 


Good 


Poor to fair 


Poor to fair 


Good 


Good 


Good 





Resistance 
to work 


softening 


Poor 
to 


fair 


Excellent 


Poor 
to 


excellent 


Poor 
to 
excellent 


Poor 
to 
fair 


Poor 


to 
excellent 


Poor 
to 
excellent 





Application 











Heavy bear- 


ings at low 





Ball, roller 
and plain 
bearings 
automotive & 
industrial 





Ball & roller 
bearings at 
low to medium 
speeds, vehicle 
bearings & 
chassis 





All types of 
ball & roller 
bearings at 
high & low 
temperatures, 
depends on 
Ca-Na per- 
centages 





Special 
applications 
where high 
adhesion, 
resistance 

to centrifugab 
throw-out are 
needed 





Aircraft 
@—100 to 
+-300F also 
automotive 
& industrial 





For high 
temperatures 





TABLE 2; How Grease Properties Vary With Thickener. 








Garlock Inc. becomes the new name for 
The Garlock Packing Company, Palmyra, 
N. Y., to reflect more accurately its broad 
diversification of products and markets. 


Originally established to manufacture 
mechanical packings, Garlock now 
produces over 2,000 different styles of 
packings, gaskets, seals, molded and 
extruded rubber and plastic products 
for every major industry. 


The new corporate name, Garlock Inc., 
more closely identifies this 73-year-old 
company with the growth and develop- 


ment of its product lines. Today, 
ANNOUNCING A 


industry goes to Garlock for such widely 


diversified products as: 
NEW CORPORATE NAME 


e Hydraulic-Pneumatic Packings 
for The Garlock Packing 


Oil and Grease Seals 
Gasketing and Expansion Joints 
Company 


Braided Packings 

Molded and Extruded Rubber 
Parts 

Plastic Stock Shapes and Fabri- 
cated Parts 

Mechanical Seals for Rotating 
Shafts 

Metal Packings 

Leather Packings 

Electronic Components 

Dry Bearing Materials 

Fluorocarbon Tank Linings 

Missile and Rocket Components 


To help you in selecting or applying 
these products, Garlock offers the 
services of over 126 thoroughly- 
trained sales engineers, 175 electronic 
component manufacturers’ representa- 
tives, 180 authorized bearing distribu- 
tors and 69 foreign distributors. Con- 
veniently located warehouses and 
stocking points assure Garlock cus- 
tomers of prompt delivery. 


At Garlock Inc., design and development 
of new or improved products and 
materials is an ever-present objective. 
To this end Garlock maintains exten- 
sive research and laboratory-test facili- 
ties. In addition, Garlock engineers 
and chemists are always ready to work 
with you in seeking solutions to tough 
application problems. 


GA RLO CC HK 


To find out more about “the new 
Garlock,” call the nearest of our 26 
sales offices, or write to Garlock Inc., 
Palmyra, N. Y. To assure prompt atten- 
tion, please refer to Garlock Inc. on all 
future correspondence and orders. 


Canadian Div.: Garlock of Canada Ltd. 


Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 
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ABSTRACTS of current technical papers 


How to decide which 
type bearing to use 


By A. O. DeHART, research engineer, Research Laboratories, General Motors Corp. 


ROLLING ELEMENT BEARINGS include many types 
of ball, roller, and needle bearings. Starting friction of 
rolling contact bearings may bé much less than that 
of hydrodynamic bearings, but running friction of 
the two types is comparable. 

Externally-pressurized bearings can be made so that 
friction is very close to zero as relative velocity of 


bearing with journal approaches zero. So, although 
rolling contact bearings do reduce friction, they are 
not antifriction any more than other types. 

Rolling elements are: cylinders, balls, tapered rollers, 
barrels, or very slim rollers known as needles. The 
whole bearing generally gets its name from the shape 
of the rolling elements. 





Table 1 Selection Factors 
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(a)deep groove (b)deep groove 
with filling slot 
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(d)double row (e)self aligning (f) thrust 


ongular contact 
FIG. 1. STANDARD BALL bearings. 


Ball bearings: Different types are shown in Fig. 1. 
Deep groove ball bearing is the most versatile. Radial 
and thrust load capacities are almost equal. With prop- 
er separator, it is very good for high-speed. At low 
speeds, no separator is needed; at intermediate speeds, 
a ball control separator of steel ribbon is adequate; 
ultimate highspeed performance is obtained with a 
race controlled, or piloted, fully-machined separator. 

Number of balls is limited in this bearing because 
balls are put in by eccentric displacement of the races. 
Use of a notch or filling slot in one of the races lets 
more balls be put in. This increases radial load capacity 
but reduces high-speed and thrust capacity. 

Large thrust loads in one direction only are best 
handled by angular contact ball bearings. High-speed, 
precision spindles usually use two of these, back-to- 
back or face-to-face. Preload is controlled by spacers. 
Double-row, angular-contact bearings have built-in pre- 
load. 

Self-aligning ball bearings, unlike the others, can 
handle considerable misalignment. However, load- 
carrying capacity is reduced due to difference in curva- 
ture between balls and outer race. 


Roller bearings: Higher loads can be supported by 
roller bearings, Fig. 2, because contact area between 
races and the rolling elements is higher than in ball 
bearings. Different constructions for radial, thrust and 
combined loads are available. 

Cylindrical roller bearings take radial loads and per- 
mit some axial shaft motion. Addition of shoulders to 
the races lets them take light axial loads. 

Spherical roller bearings are self aligning. Load- 
carrying ability is high. These bearings are normally 
available only in large sizes. 
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(a)cylindrical  (b) cylindrical (c) barrel 


one directional location selfaligning 














(d) spherical 
thrust 


FIG. 2. STANDARD ROLLER bearings. 


(e)tapered (ft) needle 


Tapered roller bearings are available in a full range 
of sizes. They will take radial and thrust loads. They 
are usually mounted in opposing pairs to locate the 
shaft under any type of load. 

Needle bearings have long, thin rollers and require 
minimum radial space. To use the least possible space, 
needles may be run directly between shaft and housing. 
At low speeds no separator or guide is required. At 
higher speeds, skewing of the needles can cause trouble 
and a central guide, or complete separator, is used. 
Some loss of radial load carrying ability results. 


Fluid Film Bearings 
Known variously as plain bearings, journal bearings, 
sleeve bearings, and sliding bearings—these are the 
most widely used and least understood of the bearing 
types. Viscous fluid friction is substituted for the 
rolling friction of rolling contact bearings or the slid- 
ing friction of unlubricated bearings, Fig. 3. With a 
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FIG. 3. FLUID FILM lubrication vs. sliding friction. 
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FLEXIBLE GEAR COUPLING er 2 (¢) 
FIG. 4. FLUID WEDGE FORMATION in a journal 
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WHICH TYPE BEARING continued 


fully-developed fluid film there is no contact between 
the parts, no wear, and no sliding damage. 

Load carrying capacity of the hydrodynamic bearing 
is the integral over the effective bearing area of the 
fluid pressure acting to support the applied load. This 
pressure can be generated within the bearing or 
supplied externally. 

j Self-pressurized bearings: Self-generation of pres- 

' A ee sure in a bearing is either geometry induced or load in- 
RDP duced. Most self-pressurizing bearings have geometry 

® induced pressure. In the journal bearing, Fig. 4, the 

rotating shaft is slightly smaller than the bearing 

y » < and the load causes it to move off center. This move- 


ment causes a converging section to be formed which, 


FLEXIBLE GEAR COUPLING because of the viscous drag of the lubricant, induces a 


high-pressure region which supports the load. 


NYLON SLEEVE A few of the many possible journal bearing con- 


figurations are shown in Fig. 5. The full-journal 
bearing, Fig. 5a, is by far the most widely used. Full 
and partial journal bearings are unstable at high speeds 
and light loads. Stability increases with axial-slotted. 


Patented 


j ; ; elliptical, thres-lobe, ivoted-shoe ings. These 
No lubrication required lliptical, thres-lobe, and pivoted-shoe bearings. These 


Bm 1 <-t-Maalola-Maalt-t-lilelalsal—ial @ial-la 
r F-Valet- tae merelel eli later) 

OFT Malet ab celal t-\ mel me c—-iailer- | 
Weighs only 3% pounds 

Low in price 

Speeds to 5000 rpm 

1%," max. shaft capacity 


are listed in order of increasing stability. 


ak (@) full (b) partial 
A sleeve weighing only four ounces, an entire 


assembly weighing only 3'2 lbs.! The lightest, 
most compact flexible gear coupling yet! Never 
needs lubrication; takes up to 5 misalign- 
ment; operates to 150°F; wide range of capaci- 
ties and speeds. The most important advance 
in couplings since Sier-Bath‘s flangeless design! 
Thirteen bore sizes available NOW from stock. (c) axlal slotted (d) elliptical 


The complete Nyflex story is in this 
Bulletin N-1. Send for your copy now 


Sler-Bath 


GEAR AND PUMP GO., INC. (e) 3 lobe (f) pivoted shoe 
FLEXIBLE COUPLING DIVISION 


Member A.G.M.A 9208 WEBOON GAVE., NORTE COREE, 00. 2 | FIG. 5. TYPICAL JOURNAL bearings. 


Founded 1905 
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Lubricant must not only separate the bearing and 
journal, it must carry away heat generated by shearing 
the lubricant. Oil grooves and oil holes must often be 
used to force enough oil through the bearing to keep 
temperature down. 

Geometry and surface finish are extremely im- 
portant. Load carrying ability has been shown to in- 
crease as surface finish improves. Journal geometry 
has not been so well publicized but is just as important. 
Repetitive out-of-roundness of only 50 microin. will 
increase wear rate by a factor of 10. 



































Supply 
pressure 


FIG. 6. TYPICAL EXTERNALLY-PRESSURIZED jour- 
nal bearing. 





Externally-pressurized bearings: Load-carrying 
ability of these bearings does not depend on the charac- 
ter of the load or the geometry of the bearing. A typical 
externally-pressurized journal bearing is shown in Fig. 
6. Load carrying ability is proportional to the product 
of the applied pressure and the area on which it acts. 

These bearings have some very real advantages and 
should appeal to designers. First of these is: Clearance 
is maintained regardless of speed. This means that they 
do not wear out and material selection is no problem. 
Furthermore, when such a bearing is used on a ma- 
chine tool spindle, the running center of the work- 
piece is maintained when the part is gaged. 

Second, at zero velocity there is zero friction. This 
makes these bearings ideal for use in measuring sys- 
tems and dynamometers. Also, it prevents the slipstick 
friction often encountered on machine ways. 

Main disadvantage of externally-pressurized bearings 
is the need for an external supply of high-pressure 
fluid, with pumps, filters and sumps. These must be 
designed to fit each installation. aaa 


This article abstracted from a paper presented at the 
ASME Design Engineering Conference, Philadelphia. 
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MERCURY 
cLlurceys 


specialists 
in 
clutch 
design! 


‘Specializes exclusively in the design and 
turing of clutches. From among their complete 
precision-built, standard automatic clutches (with 

! wetted action), or from over 5,000 com 
urations you ind the right clutch for your job. C 
a Mercury engineer; he will helpuyaiflachieve a be! 


CLUTCHES 


MERCURY CLUTCH DIVISION 
ee | ee ¢ Steel Prod icts Ine 


1261 CAMDEN AVE. S. W., CANTON 6, OHIO 
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Now there are PATENTS 


3 Clutch 


U. S. Patent No. 2,917,144; John M. Dodwell, Piedmont, 


Versatile Quebec, Canada 
- Engagement of the inner and outer races of this 
REVERSING freewheeling clutch is effected by a spirally-wound 


All designed to meet the 

demands for single, space Model 5108 
saving units that reverse under 

full load. The newest, 

Model No. 5231, combines 

2 speeds forward, neutral, 

reverse and reduction. Models 

5201 and 5108 combine forward, 

neutral, reverse and reduction. 

All are performance proven. 

Technical literature is available. 

Specify model or description 

of potential application. Write Mode! S201 
the Industrial Division, The 

Snow-Nabstedt Gear Corp., 

Hamden, Connecticut. ay 








band. Outer race has a V-groove in its inner surface 
in which the outer end of the band lies. Inner end 
of the band engages axial slots in the outer surface 
of the inner race so relative rotation in one direction 
causes the band to engage both races and drive, 
while rotation in the opposite direction will let the 
band slip. 


+-O- 
a) 


Model 5231 





FORWARD 

3.34 Reduction 

FORWARD i 

1.97 Reducti=n Coupling 

NEUTRAL U. S. Patent No. 2,917,910; Edward J. Herbenar, Detroit, 
REVERSE Mich., assignor to Thompson Ramo Wooldridge, Inc. 


3.37 Reduction In this shaft coupling, a torsion spring connects the 


two shafts. A centering ball at the center of the spring 
bore is supported by two concave members made of 


SPECIFICATIONS 
MODEL NO. 5231 5201 5108 
Reduction Forward 1.97:1 & 3.34:1 3.16:1 3.75:1 
Ratio Reverse 3.37:1 3.15:1 3.75:1 
Power To 28 HP 28 HP 8 HP 
Maximum T 1000 in. Ibs. 1000 in. Ibs. 320 in. Ibs. 
Maximum 2400 RPM 2400 RPM 2400 RPM 
9," 


Long 
Dimensions Wide 10” * 


SNOW-NABSTEDT resilient material. These members fit into cuplike 


metallic members which are supported in the bores 
Chansmission Engineers of the end fittings. The cups contain additional resil- 
<- ee ee ient material to back up the ball seats. 
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The challenge of new and unusual probiems is of con- 
S [ . diffi lt tinuous interest to Aetna design and application engineers. 

0 ving | IcU Their readiness to accept the difficult has established Aetna 
as a leading source for specially engineered or hard-to- 


Bearing and Special make bearings, and hardened and ground precision parts. 


Whatever your problems may be, the Aetna engineering 
facilities for design and application are available to assist 


Parts Problems- you. Why not outline your anti-friction or parts problems 


for Aetna study, consideration, and recommendations on 


. how to best achieve operational efficiency and long life 
an Aetna Specialty expectancy in your products. 














Aetn AETNA BALL and ROLLER BEARING COMPANY § 460° SCHUBERT Ave. 
DIVISION OF PARKERSBURG-AETNA CORPORATION Jf CHICAGO 39, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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WOOD’S POWER 
TRANSMISSION 
PRODUCT NEWS 


ee» 
REVOLUTIONARY NEW VARIABLE 
Revolutionary resilient cam follower construction 
of Wood’s new “MCS” motion control, variable 
speed drives holds constant driven speeds under 
varying torque loads. Like the “MS,” the “MCS” 
won't freeze or stick. Check oil only once or twice 
a year. Write for Bulletins 8102, 4101. 
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4-WAY FLEX—UNIQUE DESIGN 

Wood's Sure-Flex Couplings absorb 5 to 15 times 

more shock and vibration than other leading flexi- 

ble couplings ... swallow all types and combina- 

tions of angular and parallel misalignment, end- 

float. Simple, no wear, no lubrication. Low cost. 

Write for Bulletin 5103. 
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50% GREATER CAPACITY 

New belt materials and manufacturing techniques 
give you 50% more horsepower from Wood's Sure- 
Grip V-Belt Drives. These drives are equipped with 
famous, interchangeable, tapered, QD-type Sure- 
Grip Bushings which feature standard and reverse 
mounting for greater adaptability. Write for Bulle- 
tin 197. 
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T. B. WOOD’S SONS 
COMPANY 


CHAMBERSBURG, PENNSYLVANIA 


ATLANTA * CAMBRIDGE « CHICAGO 
CLEVELAND ¢ DALLAS 
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NEW PRODUCTS 


To get complete information on these products, 
use the Reader Service Cards bound into this issue. 


Sumpless torque converter 


with 
shift transmissions, these are single 


Designed for vehicles power 


stage units in 3 input torque capacity 
sizes: 350 lb.-ft. (1300 series) ; 450 
lb.-ft. (1500 series standard duty) ; 
and 650 lb.-ft. (1500 series heavy 
duty) Both 1300 and 1500 Series 


have a PTO point for power imple- 
ments. The 1300 Series has a second, 
lower capacity PTO that can be used 
for a power-steering pump. Standard 
on all converters is a_ circulating 
pump which directs oil through a 
cooler. An optional duplex pump on 
the 1500 units acts as circulating 
pump and provides a pressure head 
for actuating oil clutches and cooling 
clutch plates in the power transmis- 
sion. Pumps are available in two 
capacity sizes. Wet or dry flywheel 
construction is optional on the 1500 
Series. 

Twin Disc Clutch Co., Hydraulic 
Div., Rockford, Ill. 
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Coupling/slip clutch 
Identified as type T 14, this in-line 
coupling and slip clutch is said to be 
the first of its kind. Design features 
are: spring slip torques adjustable 
from 0.5 oz-in. to 50 oz-in.; shaft to 
shaft misalignment up to .010 in.: 
, and 10 
backlash. Units 
come in a wide variety of bores with 
both split and pin type hubs. 

PIC Design Corp., East Rockaway, 
N. Y. 
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angular misalignment to 1 


minutes maximum 


Gearhead servomotors 
\ line of 400-cycle gearhead servo- 
motors for computer and servo posi- 
tioning systems. Known as Series 11. 
these units are 2 47/64 in. long and 
weigh 6 oz. Over 1000 ratios are 
available, from 5:1 to 78125:1, with 
stock ratios from 5:1 to 2000:1. All 
ratios are designed to a maximum 
recommended load torque of 100 
oz.-in. Maximum backlash is less 
than 30 minutes with a 1 oz.-in. load 
on the output shaft. No-load speed 
is 6700 rpm and torque at stall is 
0.63 oz. in. Motor housing is stain- 
less steel, all motor laminations are 
nickel alloys, and precision instru- 
ment ball bearings are used. 
Guidance Controls Corp., Hicks- 
ville, N. Y. 
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Chain lubricant 


A liquid grease solidifies on exposure 
to air to form a strongly-adhesive 
grease unaffected by heat or mois- 
ture. Free sample upon request. 

McGlaughlin Oil Co., Columbus, 
Ohio. 
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Helical gear system 
Helicon uses a skew axis helical 
pinion in combination with a con- 
jugate disc gear. The gears may be 
hobbed, cast of metal or plastic, or 
sintered metal. Pinions may be rolled, 
milled, chased or on higher number 
of teeth, hobbed. Ratios range from 
3:1 to 400:1. According to material, 
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new Wood's 
selector charts 
simplify timing drive 
design 





Now you can shelve the slide rule when 
you figure a timing belt drive installation. 
Engineers at T. B. Wood's Sons Company 
have developed a simplified design 
method that produces the right drive 
answers with almost no calculations. 


This new method is contained in five 
easy-to-understand Selector Charts cov- 
ering all timing belts from ‘‘extra light" 
to ‘‘double extra heavy.’’ These new 
Selector Charts are a Wood's exclusive. 
For your free set, write for Bulletin 21103. 
€) Copyright, 1. B. Wood's Sons Company, 1960 

T. B. WOOD’S SONS COMPANY - CHAMBERSBURG, PA. - ATLANTA - CAMBRIDGE - CHICAGO - CLEVELAND - DALLAS 
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To Get The Flexible Coupling 
Best Suited For Your Job..., 


use 
the 


Flexible Coupling Guide 


Save time, money and mis- 
takes, insure trouble-free 
performance ... by using 
the Lovejoy Flexible Cou- 
pling Guide. You'll get the 
exact type and size for 
your particular application 
—plus all these Lovejoy 
features: 


@ No lubrication required. 


Simple, rugged construction— 
few parts, no intricate mecha- 
nisms. 


No wear on metal parts—the 
load is transmitted through 
cushions only. 


Double-life cushions—one half 
the cushions act as idlers, ex- 
cept on reversing loads. Thus, 
a quick interchange provides 
a new set of cushions. 


Cushions engineered to load 
and service conditions. 


A maintenance-free coupling 
that is completely machined 
for ease and speed of align- 
ment. 


@ Act now! Send for your 
Flexible Coupling 
Guide today. 
REQUEST 
CATALOG 





Type L-070 is 3% 
exactly fitted to the requirements 
of this gear pump. 


Type C-152 gives 
maintenance and trouble- 
a portable power unit. 


A genuine selling 

feature of this cen- 

trifugal pump is 

the spacer type RRL which permits quick, easy 
disassembly without disturbing piping. (Cour- 
tesy Dean Brothers Pumps, Inc.) 


The Type CF bolts 
directly to fly- 
wheel, reducing component requirements, 
cutting assembly time and providing a more 


compact unit. 


eo)'s Sled Ai 25 > 41:18 more) t) 181, ice eek | 
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4852 WEST LAKE STREET 


° CHICAGO 44, ILLINOIS 
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the face gear can be made in a wide 
range of diameters for light or heavy 
loads, including hardened steel pin- 
ions and gears for power transmis- 
sion. Advantages of the system are 
insensitivity to mounting errors and 
low cost. 

Spiroid Div., Illinois Tool Works, 
Chicago, Ill. 
Circle No. 
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Thin bearings 


Developed for synchros, bearings 
feature a high outside diameter 
width ratio for through-bore and 
through-ground housings. The nar- 


row width of the bearings makes 
possible the use of longer stators and 
rotors in synchros and small motors, 
increasing power but not size. Made 
to ABEC class 7 tolerances, they are 
stocked in 9 sizes with ODs from 
.2750 in. to .5000 in. and bores from 
0937 in. to .1875 in. Standard 
material for balls and rings is 440C 
stainless steel. Series includes open 
single and double-shielded bearings. 

Miniature Precision Bearings, Inc., 


Keene, N. H. 
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Rubber oiler 


A Buna N rubber oiler is fastened 
onto a casting or sheet metal by 
cement. Advantages claimed for this 
material and design are lower costs, 
no sharp edges, and less critical 
mounting hole requirements. 
Eynon-Dakin Co., Detroit, Mich. 
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Integral hp ac-de motors 

This line is available in ratings 
through 74% hp in 1800 and 1200 
rpm speeds. A standard open venti- 
lated motor is packaged with 4 
silicon rectifiers in a bridge circuit 
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4 ‘ag 2 NEW SERIES OF 
ORANGE cre 7qve NEEDLE BEARINGS 


for applications requiring maximum radial capacity 














These two new series of needle bearings fill a much- 
needed place in bearing design for heavy duty service. 
Both series have relieved-end rollers to minimize high 
stress concentrations and fatigue at the corners. The 
rollers are of the square end type for maximum effec- 
tive roller length. Each roller is retained in pockets of 
tubular steel cages to maintain alignment while 
running. Write for engineering specifications. 


MC Series meets 
MC SERIES heavy duty require- 


ments in Die Spin- 


The MC Series is interchangeable dimen- dies of New Landis 
sionally with standard needle bearings, LAN-NU-ROL Thread 
but uses larger diameter and longer rollers Rolling and Forming 
for increased load capacity. It provides an 

extremely compact, high-load, even-run- 

ning bearing for heavy duty service. Sizes 

now in production for 2” to 2” shaft 

diameters. 


Faced with limited space and un- 
usually high pressures on its roller 
die spindles, Landis Machine Com- 
pany found the answer by installing 
two MC Orange Cage Type Needle 
Bearings on each of the 12” dia. 
main spindle shafts. Nominal load on 
each beoring is 12,500 Ibs., or 25,000 
Ibs. per spindle. During rolling, a 
maximum pressure point may build 
momentary load to 50,000 Ibs. per 
spindle. 


This is an entirely new series of bearings made in inch sizes di- 
mensionally between standard needle bearings and conventional 
cylindrical roller bearings. The HS Series is heavier-sectioned 
than the MC Series and provides higher load capacity for appli- 
cations where space is available. Sizes now in production for 
1” to 2” shaft diameters. Additional sizes under development. 


ORANGE ROLLER BEARING CO., Inc. fam, 


ORANG e& : 552 Main Street, Orange, N. J. Kani 


N Bearings — Stagger oller rings YA 
ROLLER BEARINGS seiuaah tate tae ios Gdvteedoe baer 


Cam Followers 
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Whatever Your 
Varl-Speed 
Requirement... 


— 


has the answer... 


@ Variable speed pulleys with 
exclusive cam and cam follower 
feature that assures constant 
speed regardless of load varia- 
tions. Ratios to 2.6 to 1. Frac- 
tional to 5 hp. 


@ Wide V-belt variable speed pul- 
leys with cam and cam follower 
feature as above. Speed ratios to 
3 to 1. Fractional to 5 hp. 


@ Hi-Ratio variable speed pul- 
leys for economy and exceptional 
efficiency at speed ratios as high 
as7 tol 


@ Dual ratio compound drives to 
provide a compact unit for obtain- 
ing speed ranges not possible with 
a single pulley. 


@ Motor bases in a full range of 
types and sizes: adjustable, tilt- 
ing and movable countershaft. 
Also motor frames. 


@ Wide V-belt sheaves and wide 
variable speed belts, sizes from 
.087 to 14. 


You'll find the answer to any vari- 
speed application in Hi-Lo’s complete 
line. Ask for recommendations on your 
requirement. Request Bulletin HL-60. 


affiliate of 
LOVEJOY FLEXIBLE 
COUPLING COMPANY 
West Lake St. 
Chicago 44, Ill. 
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PRODUCTS continued 


which does not need reconnecting 
for each type of current. For most 
uses, difference in motor output for 
each current type is negligible. Rec- 
tifiers are protected from overload- 
ing with quick-blow fuses and by 
using series or compound-wound 
fields to place inductance in series 
with the armature. 

Industrial Motor Div., Robbins & 
Myers, Inc., Springfield, Ohio. 
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Hydraulic couplings 

Design features of heavy-duty vari- 
able speed couplings include double 
thrust bearings, low-stressed 
shafting, separate oil filters for the 
bearings and simplified gear drive 
for the oil pump. A large oil supply 
pump assures quick response to speed 
change 


large 


signals and improved oil 
flow passages reduce flow restric- 
tions. Present applications are draft 
fan drives for steam boilers and 
other heavy-duty fan jobs. 

National Supply Co., Pittsburgh, 
Pa. 
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Cushioned bearing 

The bearing ball unit in this line 
of pillow block bearings is encircled 
with a Neoprene cushion to insulate 
it from the mounting. For applica- 


tions needing noise and vibration 

suppression. Unit is self-aligning, for 

shaft sizes from 34 in. to 114 in. 
Triangle Mfg. Co., Oshkosh, Wis. 
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Gearless speed reducer 


A ball transmission type speed re- 
ducer operates within a 4-step, V- 
type cone pulley in a 3-to-l reduc- 
tion or locked in 1-to-] direct drive. 


Adjustment of torque-selector knob 
changes friction force on balls to 
permit torque ex- 
ceeds setting. There are two sizes: 
5-in. dia. 4-step pulley for 4% to % 
in. shafts, 6-in. dia. 4-step pulley 
for 4% to % in. shafts. 

Torque-Master Div., Roberts Air- 
craft Engine Co., Burbank, Calif. 
Circle No. 210 on Reader Service Card 
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Small differential 

A differential measuring 514 in. by 
3% in. is for drives up to 6 hp. De- 
signed for mowers and small vehicles, 


it gives equal power to both wheels, 
permitting easy and shortened turn- 
ing. Action can be either forward 
or reverse. Axle bores are from 1% in. 
to 1 in. in diameter, with 3/16 in. 
keyways on bores from 1% in. to 
34 in. 

Cizek Mfg. & Distributing Co., 
Inc., Clutier, lowa. 
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Gasket material 


Made of Buna N latex combined with 
rag paper stock, it has a high tensile 
strength in both machine and cross 
machine directions. A special release 
coating prevents gasket sticking. 

Spaulding Fibre Co., Inc., Tona- 
wanda, N. Y. 
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Miniature clutch-brake 


Both clutch and brake are magneti- 
cally set in this combination. Current 
to the clutch magnet cuts off the 
brake magnet and vice versa. There 
is also a neutral position for free 
wheeling when current is turned off 


both magnets. Unit is available in 
any de voltage to 90 v., has a 1.55 
current rating. Torque on_ both 
clutch and brake is 8 lb.-in. Shafts 
and bearing mounts are on a single 
cast mounting bracket to eliminate 
alignment problems. It comes with 
a foot mounting for easy adaptabil- 
ity. 

Stearns Electric Corp., Milwaukee, 
Wis. 
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Molded V-belt 


Cord members are molded into an 
arch, resulting in increased sidewall 
pressure, a more uniform pitch and 
better grip. Known as the CX V-belt, 


FROM '4 HORSEPOWER — 


ACTUAL SIZE NO. 25, 14” PITCH 


—, 


iol gl Lig 
otto ote | ee 


Average Tensile Strength of $25 ths. 


1000 HORSEPOWER 


Average Tensile Strength 95,000 Ibs. 


ACTUAL SIZE NO. 200 
212” PITCH 


ACME Roller Chain applications range 
from fractional horsepower drives to 
those in excess of a thousand horsepower. 

The ACME \,” pitch roller chain, 
weighing less than two ounces per foot, 
is used on such intricate machines as 
microfilm projectors, electronic controls 


and many other similar applications. 
ACME large pitch chains of multiple 
strands, weighing 40 to 50 pounds per 
foot, are available for heavy duty service 
on heavy machinery. 
Use ACME Roller Chain Drives and be 


assured of these inherent characteristics: 


1 High efficiency throughout the life of drive. 
2 Constant speed ratio between the driving and driven shaft. 
3 Minimum loads on shaft bearings. 
4 Sufficient elasticity to absorb shock loads. 
5 Maximum life expectancy. 
6 Large speed ratios — up to, and including 6 to 1. 
Your local Distributor can supply you promptly with ACME 


Roller Chains in 12 standard sizes, from 4" pitch, 4," width 
to 244” pitch, 14%” width. 


Write Dept. 28-L 


for new 100-page 7 : 

. . illustrated technical 
it has fully-molded and _ jacketed catalog including 
construction said to eliminate flex- coaiina onion ‘on 
-racki ‘ res r + 36 methods of 1 
cracking and to greatly increase els aaments. r n zou L 
fatigue resistance. Fabric jacketing | > el 0 
reduces cross sectional distortion and - fy 
resists changes in effective length. 

Raybestos-Manhattan, Inc., Man- 
hattan Rubber Div., Passaic, N. J. 
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HOLYOKE 
MASSACHUSETTS 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS + DOUBLE PITCH 
CONVEYOR CHAINS «+ STAINLESS STEEL CHAINS + CABLE CHAINS + 
FLEXIBLE COUPLINGS + STANDARD AND SPECIAL ATTACHMENTS 
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PRODUCTS continued 


Thin section bearings 

Bearings in 90 sizes with bores from 
4 to 12 in. Called the CP series, they 
use Conrad deep-groove ball radial 
construction and a new one-piece 


bronze snap-over separator. Sizes 


range from 1, in. to 1 in. width and 
cross section. Races are high carbon 
chromium bearing steel hardened to 
Rockwell C 58 to 62. Can also be 
made to order with other metals or 
with coil spring separators for uni- 
form torque characteristics. 

Kaydon Engineering Corp., Muske- 
gon, Mich. 
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Cut Production Costs 


Worm gear reducers 


A line of fan-cooled speed reducers 
offers 25 types and over 135 differ- 
ent sizes. Ratios range from 5:1 to 
3600:1 with torque ratings to 135.- 
000 Ib.-in. and hp ratings to 150. 
Lubrication is automatic by a splash 
system between the oil reservoir and 
internal channels to the 
On the low speed shaft, grease fit- 
tings are used. All shaft openings 
have oil seals. Fan-cooling reduces 
size while 


bearings. 


keeping load-carrying 
capacity. 


Link-Belt Co., Chicago, Ill. 
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Spray lubrication system 


Consists of a hand grease gun and 
a control valve connected to a com- 
pressed air supply. When gun is 
pumped, lubricant 


forces 


NY 
sc-wrnay contTAn | j 
vant 4 we, ] 
; \ 
2 APN 


pressure 


down a spring-loaded piston, open- 
ing the air control valve. Air and 
lubricant under separate pressure 
are forced through the spray nozzle. 
Piston returns to its original position 
when lubricant flow ceases, closing 
off air supply. System is 
mended for inaccessible heavy duty 


recom- 


gears. 
Farval Div., Eaton Mfg. Co., Cleve- 
land, Ohio. 
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Automatic clutches 


\ line of automatic clutches for 
gasoline engines from 1 to 100 hp. 
Design features sealed ball bearings 
and improved shoe construction. It 


is said to have one-third the parts 
used in other models, offering greater 
strength and easy 
linings. 

Salsbury Corp., Los Angeles, Calif. 


replacement of 
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Available NOW... 


with NAGEL-CHASE 


FHP SINGLE GROOVE 
V-BELT PULLEYS 


® Sturdy welded, 
pressed steel construction 


Light weight design 


Wide range of sizes 


2.4" to 12” P.D. 
¥4"' to 1” bore 





2815 NORTH ASHLAND AVENUE 
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Nagel-Chase specializes in the eco- 
nomical production of sturdy light 
weight fractional H.P. V-Belt pulleys 
for original equipment manufactur- 
ers. Because of specialized equip- 
ment and tools for a wide range of 
sizes, manufacturers can cut tooling 
and production costs on standard 
sizes of pulleys by using these stand- 
ard sizes. Available for a wide range 
of pitch diameters for both “A” and 
“BY” section V-Belts. 


For complete specification 
write for catalog circular 
today. 


“Zhe NAGEL-CHASE MANUFACTURING CO. 


CHICAGO 13, ILL. 


UNITECH 


FROM A NEW, RELIABLE SOURCE 


SIEMA 


ROLLER 
CHAINS 


... KNOWN THROUGHOUT THE WORLD FOR 
DURABLE, EFFICIENT SERVICE 


SIEMAG ROLLER CHAINS—in both COTTERED and RIVETED 
types—are available promptly from Unitech Products, Inc. 
Pitches range from ¥%” to 2%2”... obtainable in single 


and multiple widths ... special types to meet special needs. 


All Siemag Roller Chains are manufactured to ASA Standards, easily 
enabling their use in new equipment or as highly suitable replace- 
ments. For complete information on the delivery and advantageous 


price of these high-quality chains, write, wire, or phone today. 


WOrth 4-3365 


loducle Sae 


50 CHURCH STREET / 
National Distributors for 


SIEMAG FEINMECHANISCHE WERKE GMBH 
EISERFELD/SIEG, GERMANY 
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POWER TRANSMISSION DESIGN 





Compact belt drives 


Known as High Cap Wedge drives, 
this line is designed for greater hp 
capacity with less bulk. Belts are 
narrower than normal V-belts, but 
with equal sidewall contact. This 


makes possible sheaves of smaller 
face width and diameter and shorter 
center distances. Bushings are quick- 
detachable type. Larger sheaves have 
H-beam spokes for greater strength 
with less weight. 

Fort Worth Steel & Machinery 
Co., Fort Worth, Tex. 
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Anti-weld grease 


Called Anderol L-751, it’s a mixture 
of a thermally stable silicone oil with 
a solid lubricant blended to a medium 
soft grease. Thermal stability and 
anti-seize properties are good for 
temperatures from 400 to 600 F. 
Grease comes in 35, 100, and 400 Ib. 
drums, 1 and 5 lb. cans, and 14 oz. 
cartridges. 

Lehigh Chemical Co., Chestertown, 


Md. 
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Universal drive 


Identified as Torg-Ring 500, an addi- 
tion to a line of large universal 
drives is rated for over 2000 input 
hp at 1000 rpm. Open-end bearing 


design is self purging when lubri- 
cated. Mechanical blocks prevent 
field misassembly. A split spline in 
the drive allows 8 in. of play for 
faster installation. All components 
are dynamically balanced. 
Koelling Corp., Dallas, Tex. 
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your distributor has BOND power transmission 
equipment for your job — in stock! 


Your problem power transmission component may al- 
ready have been engineered by Charles Bond Company! 
Power transmission users the country over find it saves 
time and money to check with Bond first. 

Time and again a review of the facts reveals that 
proven Bond stock components solve the problem with- 
out resorting to a new engineering approach, expensive 
dies and costly delay. 

Bond’s more than 60 years of manufacturing power 
transmission equipment has made it routine to specify 
our components for a great variety of design applications. 

Check with your nearest Bond distributor, or contact 
Charles Bond Company for all your power transmission 
applications for: 





SPEED REDUCERS 


c JOINTS 
@ COLLARS 
SPROCKETS FLEXIBLE PILLOW 


Re BR UNIVERSAL 


| |@& 





AND CHAINS COUPLINGS <%= BLOCKS 














OFF THE DRAWING BOARD 
OR OFF THE SHELF? 
CHECK WITH BOND! 


Carried in stock by 
DISTRIBUTORS IN 
PRINCIPAL CITIES 


Circle No. 5 on Reader Service Card 





PRODUCTS continued 


Combination gear drive 


Designed for dual engine-motor 


this right 
drive is made in sizes 
from 15 to 200 hp with either hollow 
or solid shafts. Installation can be 
simplified by use of flexible shafting 


driven vertical pumps, 


angle gear 


pressed and spring back when con- 


broken. This 


matically cleans the underside of the 


tact is action auto- 


belt, eliminating pulley cleaning 
shutdowns and increasing belt life. 
Pulley is mainly for 
tems handling sticky materials. 

Van Gorp Mfg., Inc., Pella. 
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conveyor sys- 


lowa. 


creased plies per link give high 


crosswise rigidity and resistance to 
compression. Top widths from 7, in. 
to 4 in. for use on V-pulleys. 


New York, N. Y. 
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Brammer Corp., 


Floating gear drive 


ol couplings between engine and No need for separate couplings ol 


supports on this right-angle drive. 
It’s installed by assembling the 


around the shafts. 


gear drive. 
Johnson Gear & Mfg. Co., 
Calif. 
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Serklev. | New-frame-size motors 


gears 
Extension in frame size covers motors, A floating gear 
generators, and motor generators. 

Four NEMA frame sizes-584A, 
683A, and 684A—results in 28 new 
dripproof motor ratings and 14 drip- 


585A, 
Lagged wing pulley 

Strips of rubber lagging are 
to the 
in a U-shaped steel 
grip the belt tightly 


fastened 
proof generator ratings. 
These General Electric Co., 


com- N. Y. 
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exterior edge of each wing 


casing. Schenectady, 


when 


Variable speed belting 


Link-type construction permits quick 
assembly of any required length and : 
extreme longitudinal flexibility. In- system permits self-alignment and 
’ a automatic adjustment on the driving 
and driven shafts. Ratio is 1:1. 


Tol-O-Matic, Ine.. 
Minn. 
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Minneapolis 


YOUR PROBLEM ? 


Is it any of the following? 


Diminishing output due to a progressive drop in rpm. 
Too much down-time because of the need for frequent 
adjustment due to belt stretch. 

Excessive maintenance time and expense 

Poor belt and bearing life. 

A drive in’an inaccessible or isolated location. 

A high-ratio short-center drive. 


SIMPLIFY YOUR 
RIGHT ANGLE POWER 
TRANSMISSION 
PROBLEMS... 


WHAT'S 


MOUNTING THE MOTOR ON AN “AUTOMATIC” BASE MAY 
PROVE TO BE A SIMPLE AND ECONOMICAL SOLUTION 


Motor mounting position and direction of pulley rotation 
are immaterial. 


Stock Sizes 

V4 to 125 HP. 

for NEMA frames 

56 through 505 > 7 
and 445-U n ~ 


it. ~ 


YOUR DESIGN DESERVES THE CROWN GEAR “‘PACKAGE"” 
e Totally enclosed Aluminum Alloy Housing 
316 Stainless Steel Shafts ¢e Double Sealed Ball 
Bearings ¢ Hardened Steel, Spiral Bevel Gears 
® Choice of 4 or 5 Mounting Positions ¢ Ratings 
from '/, through 2 H.P. ¢ 1:1 or 2:1 Ratio optional 


Contact your local distributor or 
write direct for new catalog . 


Larger Sizes 
for motors 

up to 500 HP. 
and for motors 
having one or 
ai Temelehaeler-ige! 
bearings. 


AUTOMATIC MOTOR BASE CO. 
WINDSOR, N. J. 
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320 PARK AVE., WORCESTER 10, MASS. 
A Division of Harrington & Richardson, Inc. 
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FALK All-Motor Motoreducers driving pipe conveyors in seamless tube mill, 
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Photo courtesy of 
The Colorado Fuel and Iron Corporation 


You get these “extras when you buy FALK all-stee! Motoreducers 


Freedom from damaged housings. The exclusive FALK all-steel construction 
gives full protection from cracked housings or torn-off feet...plus twice the ability 
of cast iron to maintain vital alignment. 


12-15% reserve load-carrying capacity in the gears, by AGMA stand- 
ards. The extra-depth, high pressure angle helical gears are another FALK exclusive 
...they assure better operation and longer gear life. 


Highest known gear efficiency—98'/2% per gear train under full load! 
This means maximum productive work for your power dollar. 


Longer service life ...advanced FALK design makes it possible to machine both 
bores for each shaft assembly at one time, thus eliminating possible accumulation 
of tolerances that occurs when individually machined parts are assembled. The re- 
sult—better alignment of revolving elements that permits units to transmit rated 
capacity longer. 


Standard units to fit your needs. Integral and All-Motor® Motoreducers are 
available in horizontal, vertical and right angle types...a type for every use. 


Units are available up to 75 hp; output speeds from 780 rpm down to 1.2 rpm. Prompt 
delivery from factory, warehouse or distributor stocks. 

Ask your FALK Representative or Authorized FALK Dis- 

tributor for Bulletin 3100. 


THE FALK CORPORATION, MILWAUKEE 1, WIS. FALK 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 


Representatives and Distributors in most principal cities 


...0 good name 
in industry 
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THE FALK ALL-MOTOR® 
MOTOREDUCER 

the original All-Motor unit 

(Shown) Horizontal concentric 

model. Also available in right 

angle and vertical types. 


THE ALL-STEEL FALK® 
SHAFT MOUNTED DRIVE 
Proved best for the countless 
industrial applications where a 
reducing unit mounting directly 
on shaft of the driven machine is 

indicated. 

Units from 1/2 to 50 hp. Ratios 
—4:1, 14:1 or 24:1. Torque 
capacity up to 41,000 Ib-in (in 
standard units). Prompt ship- 
ment from stock. For details, 
ask for Bulletin 7100. 








LITERATURE on drives and components 


To get free copies of the following literature, 
use the Reader Service Cards bound into this issue. 


MAGNETIC DRIVE CATALOG ... 
covers working principles and_per- 
formance of permanent magnet drives 
and gives examples of typical ap- 
plications. Catalog No. TP-160. Tor- 
mag Products Div., Milwaukee, Wis. 
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GEAR BROCHURE . 


complete 


shows a 
line of stock and special 
gears to meet all power drive needs. 
Bevel, helical, miter, worm and spur 
gears included, as well as steel racks. 
Ohio Gear Co., Cleveland, Ohio. 
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PRECISION INSTRUMENT BEAR- 
INGS feature a high outside 
diameter/width ratio. Narrow width 
of the bearing makes possible longer 
stators and rotors in synchros and 
small motors without increasing their 


size. Bulletin 6002 gives details. 
Miniature Pr cision Bearings, Inc., 


Keene, N. H. 
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ENCAPSULATED MOTORS 

are 114 in. diameter, hysteresis- 
synchronous ac type which develop 
0.75 oz.-in. of torque. Encapsulation 
is epoxy type. Described in Bulletin 
1105. Globe Industries, Inc., 
Ohio. 
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Dayton, 


AIR-COOLED TORQUE CON- 
VERTER .. . for smaller engines is 
completely self-contained and needs 
A folder gives 
typical performance curve and a cut- 
away section. Clark Equipment Co., 
Automotive Div., Jackson, Mich. 
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no charger pump. 


Couplings for Power Transmission 


Actual 


Gear-Grip...)» 


The most revolutionary 
Flexible Coupling Design 
Development in a century! 


eg 
Coupling 


@ Now available for subfractional, 
fractional and integral H. P 


Ability of rubber Flex-Elements to float be- 
tween captive end fittings distributing load 
similar to universal joint action. 


Load Ranges—1/12 H.P. through 30 H.P. 
Shaft Sizes—'/e through 17s. 


Specified exact length to design require- 
ments per series. 


Prevention of end thrust among many other 


design advancements.* 
The finest flexible cou- 


Dyna-Line pling in single unit con- 


Sey designed for fractional 


@ True Flexibility and Torsional 
Resilience for quiet, load-plus 
power transmission without ex- 
treme deflection or twist. 


Write for Catalogs and Technical Bulletins. 


GUARDIAN PRODUCTS CORP 
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@ Load ranges—1/15 to 1'/2 H.P. 

@ Shaft sizes—3/16"" to %"'. 

@ Lowest 0.D. for highest torque 
capacity 


SPEED 


SELECTOR 


VARIABLS © 


GEAR SHAVING ... and honing 
are covered in a 16-page booklet 5-60- 
1B. Describes basic principles, 
methods and advantages. Includes an 
application table for selecting shav- 
ing machines for external and inter- 
nal gears. National Broach and Ma- 
chine Co., Detroit, Mich. 
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OIL SPRAY LUBRICATION 
system is air-operated and adjustable 
from a coarse to a very light spray. 
Cooling effect of evaporating liquid 
increases possible speeds of cutting 
high-temperature chains, etc. 
Details in Report No. 24. Oil-Rite 
Corp., Manitowoc, Wis. 
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tools, 


HEAVY-DUTY BALL BEARINGS 
... in metric sizes to 85 mm OD are 
offered in ABEC-3 and ABEC-5 pre- 
cision grades. Bearings are redial re- 
tainer type and use maximum ball 
complement for higher load capaci- 
ties. Catalog 60 gives specifications. 
Split Ballbearing Div., MPB, Inc., 
Lebanon, N. H. 
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ely SHEAVES 


is Speeds on 
arity of Machines 


a 


g~ 


Mowers and 


Equipment 
Tractors 


Machine Tools Materials Handling 


"Wide Speed Range! Low Cost Sheaves 


@ Lengths varied 
to design speci- 
fications in 
each series. 


Speed Selector Sheaves can 
give your machines or equip- 


ment extra wide-range speed 
control on fixed centers. Effi- 


cient, rugged, simple to use — 
low in cost! Write for Illustrated 





Bulletin. 


DEPT. PT-460 


1215 E. SECOND ST. 
* MICHIGAN CITY, IND. P. O. BOX 312-P 


SPEED SELECTOR INC. 


e CHAGRIN FALLS, OHIO 
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FLUID COUPLINGS ... for OEM 
applications and package units with 
a wide variety of input-output com- 
binations are covered in Bulletin 
144-E. How couplings perform with 
internal combustion and electric 
motors is discussed. Twin Disc Clutch 
Co., Racine, Wis. 
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FRICTION MATERIAL APPLICA- 
TIONS .. . for brakes and clutches 
are listed in a 2-page check sheet. 
Sheet enables manufacturer to sug- 
gest right material for the job. Ray- 
bestos-Manhattan, Inc., Bridgeport, 
Conn. 
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COOL MOTOR .... is obtained by 
having vents below the terminal box 
as well as in the end bells. This is a 
feature of a line of open dripproof ac 
motors detailed in literature. Brook 
Motor Co., Chicago, Ill. 
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MOTOR ALTERNATORS ... and 
generators for ac-ac and ac-de con- 
version are specified in Bulletins 
RPAA-5909 and RPAD 5913. Charts 
show recommended system controls 
and accessories. Electric Speciality 
Co., Stamford, Conn. 
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BRONZE ... for bearings and bush- 
ings is highlighted in a 16-page bro- 
chure. Facilities, specifications and 
formulas for running clearances are 
included. American Crucible Prod- 
ucts Co., Lorain, Ohio. 
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GEAR TOOTH COUNTER ... for 
users of fine pitch gears gives a 
direct reading of pitch and number 
of teeth by means of a base scale 
and an adjustable sine bar. PIC De- 
sign Corp., East Rockaway, N. Y. 

Circle No. 314 on Reader Service Card 


WORM GEAR REDUCERS ... in 
25 types and over 135 sizes with 
ratios from 5:1 to 3600:1, torque 
ratings to 135,000 Ib-in., and hp 
ratings to 150. Book 2824 has 66 
pages of selection data, rating tables 
and illustrated applications. Link- 
Belt Co., Chicago, Ill. 
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LINDBERG 
ENGINEERING 
USES 102 
WINSMITH 
SPEED 
REDUCERS 


on their Roller 
Hearth Furnaces 





Lindberg Roller Hearth Solution 
Treating Furnace, showing 
some of the 101 Winsmith 
Model 2CB Reducers which drive 
the rolls. An additional Model 
7CT is also installed. The 
heating chamber of this furnace | 
is 100 feet long with 40 feet 

of quench chamber. | 











LINDBERG ENGINEERING COMPANY of Chicago is a leading manufacturer 
of heat treating furnaces. When they designed this one to handle 4,000 
lbs. of aluminum extrusions per hour, specifications called for 101 
speed reducers to drive the rollers. They selected Winsmith for compact 
size, rating and their record of past performance. Lindberg is a long-time 
Winsmith customer. They describe the relationship this way...""We 
have used Winsmith Reducers for many years and have found their 
reliability and ruggedness ideal for use with our heat treating furnaces.” 
Lindberg Engineering is another one of the leading American 
manufacturers who specify Winsmith Speed 
Reducers for most applications from 


1/100 to 85 hp.—in ratios from 
1.1:1 through 50,000:1. 


WRITE TODAY for complete 
selection information and 
engineering data. You'll see 
for yourself why it pays 

to standardize on Winsmith. 


WINSMITH, INC. 
28 Sixth Street, Springville, (Erie County), N. Y. 
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Flexible Shaft Coupling 


For Power Transmission 


xi) ) 


el 

Coupling is used for the transmission of 
power or control of movement between 
parts located close together in a piece of 
equipment. It is not a separate type of 
flexible shaft but an added application. 

The coupling can be composed of either 
mono-directional or bi-directional flexible 
shafting although the latter is generally 
used due to the added advantage of its 
ability to rotate both clockwise and coun- 
terclockwise. Generally used between two 
units a few inches apart, coupling trans- 
mits power between any two parts regard- 
less of their relative positions. 

For example, the diagram above shows 
an advantage in using small lengths of 
flexible shafting in a coupling application. 
Although the drive end and the driven 
end are not exactly in line, the coupling 
compensates for the difference in align- 
ment between the two. 

Many manufacturers use flexible shaft 
coupling even where parts may be con- 
nected by solid shafts because of the sav- 
ings realized in the initial and the main- 
tenance costs as well as in time and labor. 

For complete information on how flexi- 
ble shaft couplings may help improve your 
product design, write F. W. Stewart Cor- 
poration, 4311-13. Ravenswood Avenue, 
Chicago 13, Illinois. 


LITERATURE continued 


COTTON CLEANER DRIVE... 
consists of two grooved sheaves and 
a mating nylon-faced neoprene belt 
reinforced by helically wound steel 
cables. Drive is said to eliminate 
choke-ups. Bulletin 16103 gives de- 
tails. 7. B. Wood's Sons Co., Cham- 
bersburg, Pa. 
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TOOL MOTORS... *4, 1, and 
114 hp ratings are claimed to pro- 
vide 200% capacitor start torque with 
360° positioning. Shaft centerline to 
base dimension is 154 in. Catalog 
sheet gives details. Franklin Electric 


Co., Inc., Bluffton, Ind. 
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TINY BALL BEARINGS .. . Cata- 
log 2-E-1 covers dimensions, load 
factors, ball sizes, and weights of 
sealed and open radial, flanged 
radial and pivot type miniature bal! 
bearings. A feature is the listing of 
other manufacturers’ catalog num- 
bers. Landis & Gyr, Inc., New York, 
N. Y. 
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STRETCH-FREE BELTING ... of 
nylon that runs indefinitely without 
take-up or idlers is detailed in a fold- 
er. Named Revo, its strength is said 
to be almost doubled by improved 
orientation of the nylon. It can be 
cemented endless in a few minutes. 


L. H. Shingle Co., Camden, N. J. 
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HELICON GEARS ... are a new 
system of face gearing with helical 
pinions in tooth or thread form. Sys- 
tem is said to combine low costs with 
a high degree of insensitivity to 
mounting errors. Ratio range from 
3:1 to 400:1. Eight-page pamphlet 
describes principles and manufacture. 
Spiroid Div., Illinois Tool Works, 
Chicago, IIl.. 
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VARIABLE SPEED PULLEYS ... 
dimensions and_ specifications are 
covered in 24-page Catalog No. 600, 
including 3 new series. Also has in- 
formation on companion sheaves. 
belts, adjustable motor bases, and 
remote controls. Gerbing Mfg. Co., 
Elgin, Ill. 
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LUBRICATES 
@ ROLLERS 
e BUSHINGS 
e BEARINGS 
INSIDE & OUT 


“CHAIN LUBE” 


GOES ON LIKE OIL—STAYS LIKE GREASE 


WILL NOT: 





DAIDO 
ROLLER |, 


Chi = 


COSTS LESS FOR 
GUARANTEED 
TOP PERFORMANCE 


Precision manufactured 
to American Standard 
Specifications by Ja- 
pan's largest and oldest 
chain manufacturer. 





e DRIP 

e@ FLY OFF 

e DRY OUT 
IT’S WATERPROOF. THE PERFECT LU- 
BRICANT FOR ALL CHAIN SIZES. ASSURES 
LONG, TROUBLE-FREE PERFORMANCE— 
LOWER MAINTENANCE COSTS. COMBATS 
RUST AND MOISTURE. 


THE McGLAUGHLIN OIL CO. 


3750 E. Livingston Ave. Columbus 13. Ohio 


FREE SAMPLE CAN SENT WHEN REQUESTED ON 
COMPANY STATIONARY 
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Large nationally known American companies are 
now using DAIDO CHAIN in their products with 
tremendous success while also reducing costs. Top- 
flight distributors, long known for selling high 
quality products are supplying and recommending 
DAIDO CHAIN for performance plus savings. 


Write for Complete Catalog, Specs and Samples 


DAIDO CORPORATION 


} NEW YORK Office: 220 Church St., New York 13, N. Y. 
Telephone: BEekman 3-6720 


CHICAGO Office: 327 S. LaSalle St., Chicago 4, Ill. 
Telephone: WAbash 2-8636 
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gw / MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 
CONTROL 
1/100 — 10 H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Potented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


LECTRO DEVICES Inc 


OlV. of “E 
4 Godwin Ave., Paterson, N. J 


ARmory 4-8989 


Circle No. 33 on Reader Service Card 
JUNE, 1960 


om * ale 
, ‘ 





ADVERTISERS 
INDEX 


ee Se ee ere + 
Aetna Ball & Roller Bearing Co. ......! 51 
Ajax Flexible Coupling Co. .......... 16 
American Biltrite Rubber Co. 

Boston Woven Hose & Rubber Div. . .30 
ge Se oe 1] 
Automatic Motor Base Co. 


Centric Clutch Co. 
Cincinnati Gear Co. 
Cone Drive Gears 

Div. of Michigan Tool Co. .......... 15 
I I os ace buiGenvewssaere 60 
eS 6 ee eee 17 


Daido Corp. ......... 
Durkee-Atwood Co. 


Elliott Mfg. Co. ....... 


Falk Corp. 


Fawick Airflex Div. 
Fawick Corp. ... 


Guardian Products Corp. 
Hi-Lo Mfg. Co. 

I-T-E Circuit Breaker Co 
Lovejoy Flexible Coupling Co. 


Maurey Mfg. Corp. 
McGlaughin Oil Co. .............. 
Mechanics Universal Joint Div. 
Borg-Warner Corp. ............ Cover Il 
Mercury Clutch Div. 
Automatic Steel Products, Inc. ......49 
Minster Machine Co. .... entree 14 


Nagel-Chase Mfg. Co. 
Orange Roller Bearing Co., In 


Rockford Clutch Div. 
Borg-Warner Corp. 


Servospeed Div., Electro Devices, Inc. . .65 
Sier-Bath Gear & Pump Co., Inc. ...... 1¢ 
Simonds Gear & Mfg. Co. 

Snow-Nabstedt Gear Corp. 

Speed Selector, Inc. 

F. W. Stewart Corp. . 


Thomas Flexible Coupling Co. . , 
Twin Dise Clutch Co. ........Cover 


Unitech Products, Inc 
U. S. Rubber Co. . 


Wagner Electric Corp 
Whitney Chain Co. . 
Winsmith, Inc. 

T. B. Wood’s Sons Co 





SIMONDS has 
over 60 years’ 
experience in 
cutting quality 
industrial 
gears. We can 
supply any 
type of gear in 
cast or forged steel, gray iron, 
bronze, Meehanite, rawhide or 
bakelite in a full range of sizes 
adaptable to the material. Also 
heat-treated, case or flame hard- 
ened gears of carbon or alloy 
steel. Send us your require. 
ments for quotation. 


Custom 
GEAR CUTTING 


SIMONDS'’ facilities 
can produce any 
type of custom gear 
from your blanks if 
you prefer. Same 
quality . . . same 
prompt service 


QUALITY 
GEARS 
FOR OVER 
65 YEARS 


SIMONDS 


GEAR & MFG. CO. 


LIBERTY at 25TH PITTSBURGH 22. PA 
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Precision instrument bearings . . .303 
Miniature Precision Bearings, Inc. 

Encapsulated motors ...........304 
Globe Industries, Inc. 

Air-cooled torque converter .....305 
Clark Equipment Co. 
Automotive Div. 

Gear shaving 
National Broach & Machine Co. 

Oil spray lubrication ..........307 
Oil-Rite Corp. 

Heavy-duty ball bearings .......308 
Split Ballbearing Div. 
MPB, Inc. 

Fluid couplings ...............309 
Twin Dise Clutch Co. 

Friction material applications . . 
Raybestos-Manhattan, Inc. 

CAGE dane dices «> teu ee 
Brook Motor Co. 

Motor alternators 
Electric Specialty Co. 

eee ee eee | 
American Crucible Products Co. 

Gear tooth counter ............314 
PIC Design Corp. 

Worm gear reducers ...........315 
Link-Belt Co. 

Cotton cleaner drive ...........316 
T. B. Wood’s Sons Co. 

Se eee ei Y 
Franklin Electric Co., Inc. 

Tiny ball bearings ............318 
Landis & Gyr, Inc. 

Stretch-free belting 


L. H. Shingle Co. 

Ne Pe ere Te ee 
Spiroid Div. 
Illinois Tool Works 

Variable speed pulleys .........321 
Gerbing Mfg. Co. 
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NEW PRODUCTS 


start on page 52 


Spray lubrication system 
Farval Div. 
Eaton Mfg. Co. 
Automatic clutches 
Salsbury Corp. 
Compact belt drives ............ p 
Fort Worth Steel & Machinery Co. 
Anti-weld grease 
Lehigh Chemical Co. 
Universal drive 
Koelling Corp. 
Combination gear drive 
Johnson Gear & Mfg. Co. 
Lagged wing pulley 
Van Gorp Mfg., Inc. 
New frame-size motors 
General Electric Co. 
Variable speed belting 
Brammer Corp. 
Floating gear drive 
Tol-O-Matic, Inc. 
Miniature clutch-brake ......... 
Stearns Electric Corp. 
Molded V-belt 
Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 


circle no. 


Sumpless torque converter 
Twin Dise Clutch Co. 

Coupling/slip clutch 
PIC Design Corp. 

Gearhead servomotors .......... 202 
Guidance Controls Corp. 

Chain lubricant 
McGlaughlin Oil Co. 

Helical gear system 
Spiroid Div. 

Illinois Tool Works 

Thin bearings 
Miniature Precision Bearings, Inc. 

Rubber oiler 
Eynon-Dakin Co. 

Intergral hp ac-de motors 
Robbins & Myers, Inc. 
Industrial Motor Div. 

Hydraulic couplings 
National Supply Co. 

Cushioned bearing 
Triangle Mfg. Co. 

Gearless speed reducer 
Torque-Master Div. 

Roberts Aircraft Engine Co. 

Small differential 
Cizek Mfg. & Distributing Co., Inc. 

Gasket material 
Spaulding Fibre Co., Inc. 

Thin section bearings 
Kaydon Engineering Corp. 

Worm gear reducers 
Link-Belt Co. 


.310 


LITERATURE 


start on page 62 circle no. 


Magnetic drive catalog .........301 
Tormag Products Div. 

Gear brochure 
Ohio Gear Co. 
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SUT ite) 


Diet / 
eee AND BETTER .... few / 


ENGINEERING 


CATALOG 
for Power 
Transmission | 
Couplings EE 
ELIMINATES DOWNTIME a Meet 


NOW — MAKE YOUR OWN 


VARI-SPEED BELT 


DETACHABLE e ADJUSTABLE 


A Guide to Correct 


Will fit all V to V Drives — 
Flexible Coupling Selection 


Reduces inventory by replacing all endless 
moulded rubber and wood block belts... In the new Thomas Engineering Catalog “60” 
misalignment is described and the customer is 


HEAT AND OIL RESISTANT assisted in selecting the coupling most suitable 


BUY IT BY THE FOOT 
Widths available 74” to 4” 
SO EASY TO MAKE AND INSTALL 
2: 2 - ge 
AND COSTS LESS 
— Write now for catalog VS-60 — 





BRAMMER CORPORATION 


486 BROADWAY NEW YORK 13, N. Y. 


for his requirements. 


Loads are classified and styles of couplings are 
grouped for easy selection. Also shown are facts 
about dynamic balancing, bore and keyway 
standards, photographs of installations and dia- 
grams and tables for each type of coupling as 
well as a complete line of miniature couplings. 


Write for your copy today. 


=| THOMAS 


> \ FLEXIBLE COUPLINGS 


oe 
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Facts at 

your 
fingertips 

The most modern Reader 
Service Department in the 
publishing industry, staffed 
and trained to help readers. 
Automatic equipment proc- 
esses your requests and 
shoots them on for fulfill 
ment within hours after 


receipt. The materials you 
want get to you — fast 


These cards are your tickets to 
this prompt service. Use them 
to secure details about any 
item in this issue that has a 
key number. For instance 


ADVERTISEMENTS — a show 
case of the latest in compon 
ents, equipment & techniques 


NEW PRODUCTS — brief de 
scriptions of significant new 
products and materials 


PRODUCT APPLICATIONS — 
brief reports on successful ap 
plications of recently devel 
oped products and materials 


NEW LITERATURE — offerings 
of new catalogs, data books, 
price lists, and other valuable 
reference material. 





FRICTION DRIVES 
Unbiased , | | ee ‘J 


recommendations is, Mechanically Actuated Machine Tool Clutches . . . to 100 hp 


FRICTION 


or FLUID Pi | © Model CL Clutches ... to 112 hp 


DRIVES 


Manual, Air or 














Hydraulic Operation (6) Oil-Actuated Multiple Plate Clutches . . 
To couple an engine or motor to the 
load, one of the following may be 


wets: Reduction Gears. . 
used: a friction clutch, fluid coupling, 


single-stage torque converter or a wer Take-Offs .. 
three-stage torque converter. Twin 








Disc can furnish you an unbiased re- 
commendation as to which is the best 
selection under any given set of cir- 
cumstances—for Twin Disc offers all Model E and EH Clutches . . . to 1005 hp 
four types of drives. 

No other company builds the di- 
versified line manufactured by Twin 
Disc. Industrial clutches are offered 
from 214 to 36 inches in diameter. i ° PO Air Clutches . . . to 1642 hp 
Designed to run wet (in oil) or dry, 
these clutches can be actuated mechan- 
ically, hydraulically or with air. 

When a fluid drive is necessary or HORSEPOWER 
preferable, Twin Disc can recommend FLUID DRIVES 
just the right one. Twin Disc offers 
fluid couplings with 1:1 torque ratio 
... single-stage torque converters with \ 
up to 3:1 torque multiplication .. . or HYDRO-SHEAVE® Drives . . . to 50 hp 
three-stage torque converters with 
torque ratios up to 6:1. No other man- Pe 
ufacturer builds both three-stage and 
single-stage torque converters . . . no 
other manufacturer can offer all three Single-Stage Torque Converters . . . 
types of industrial fluid drives! é 

Whatever drive—friction or fluid— 
is most appropriate for your own par- 
ticular application, you'll find it in the 
Twin Disc line. Write for complete 
information. 
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PTO’s and Disconnecting Fluid PTO’s to 750 hp 








Fluid Coup ...to 750 hp 


Twila ise 


CLUTCHES AND/HYDRAULIC DRIVES 
in, 
































Three-Stage Torque Converters to 1000 hp 


TWIN DISC CLUTCH COMPANY 
Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 100 200 300 400 500 600 
HORSEPOWER 
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Your time 
is well spent 


reading 


Power Transmission Design 


No man has time to read all the mag- 
azines that cross his desk. If he did 
he'd never get his job done. You 
probably know this from firsthand 
experience. 


There's no wading through a mass of 
publications to get the information 
you want and need. 


The editorial staff of POWER 
TRANSMISSION DESIGN is knee- 


Distilled Writing, our own form of 


editorial quality control, makes arti- 
cles shorter, easier to read . . . pro- 
vides more articles per issue. More 
subjects are covered to interest you 
and hold your attention. 


Articles in POWER TRANSMISSION 
DESIGN are edited specifically to 
help you do your work better, and 
keep you up with the changing times. 





deep in its specialized field. They go 
where the story is, .. . have the know- 
how to find it, evaluate it and tell it 
clearly to a specialized audience. 


All of this specialized coverage fits a 
primary editorial objective: to make 
your time spent with POWER 


TRANSMISSION DESIGN well 
spent. 


Franchise 
Circulation 
gets magazines 
to the men 
who buy 


POWER TRANSMISSION DESIGN 


Published by Power Publishing Company, Inc., Subsidiary of 
Py THE INDUSTRIAL PUBLISHING CORPORATION 
magazines 812 Huron Road e Cleveland 15, Ohio e SUperior 1-9620 
Sales Offices: New York e Chicago e Los Angeles e London, England 
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